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HEATING AND VENTILATING 


The MODERN WAY of 
HEATING ¢haores,barages etc 


Wherever a tough heating problem has been met, McQuay Unit Heaters have provided 
a solution. For they force the heated air down into the ‘‘working areas” where it is 
needed — instead of allowing it to drift up towards the roof where it is wasted. With 


McQuay Units buildings can be heated quicker—spots formerly impossible to heat are kept 


warm and comfortable—and considerable fuel is saved because all the heat is used, 


wit QUAY 


UNIT HEATERS 


Four distinctive McQuay features 
insure far greater value for 














each dollar spent: 


. The all copper heating element increases 
conductivity and prevents corrosion. 








. Seamless copper tubes welded into 





heavy copper headers provide equal ex- 
pansion throughout the heating element 
and eliminate chance of leaks that often 
occur when tubes and headers are of 
different materials. Tre OLD WAY 


° ° McQuay Unit Heaters force the air down 
. The motor rests in a cork insulated wiete te wane, Vheyene dl Gee 


: : : instead of wasting most of it up towards 
saddle which absorbs vibration and p sieereery 
eliminates noise. 
This McQuay Twin Heater, designed 
to meet special requirements, sends : ° ee P é 
heated air in two directions. In eizes . The heating element is suspended in its cast frame so that expansion strains 


quival fr 1000 to 2000 sq. ft. " ‘ ‘. . . 
ee a in the frame can’t be carried to the heating element, tending to pull it apart. 


eS ae es ee em meme Se nee me mm cee ee ee ces nme eter es A Se Se ys tes 


(‘McQUAY RADIATOR CORPORATION 
: General Sales Office, 
1600 Broadway, N. E., Minneapolis, Minn. 


There is a McQuay Unit Heater for every heating need. 
Try one or more in some hard to heat spot. The results 
will indicate the advisability of a complete installation. 
The initial cost is usually considerably less than for pipe 


coils or cast iron. Send me complete data on your Unit Heaters. 
——— , 


Aso: Cabinet and Concealed Radiators for Heating Homes, 
Hotels, Apartments, etc. Ask for separate Bulletins. 
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The Type “R”’ Kewanee was specially designed, 


engineered and built to meet the ever growing 


has the detaile. demand for a steel boiler for heating homes and 
Ask for it. 


Catalog No. 88 


smaller buildings. 


Have you read 


«4 Healthy All that sturdiness of material; correctness of 
Heart for Every 


Home’’? design; and skilled care in manufacturing —which 
for forty years has marked Kewanee Boilers as the 
Leaders — will be found in Type “‘R.”’ 


These Features Mean Greater Boiler Value 


A bigger, higher combustion More generous steam space. 
aac repre And: Sturdier construction of 

A Crown Sheet that is Right- thick, high quality steel boiler 
Side-Up. plate made into one homogeneous 

Long two-pass travel of the piece which adds years to the 
gases through the flues. boiler’s life. 


Tapped for Excelso Water Heater 
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; KEWANEE. BoSILER CORPORATION 


division of American Radiator & Standard Sanitary Corporation 
KEWANEE, ILLINOIS 


MEMBER OF STEEL HEATING BOILER INSTITUTE 


es Branches in Principal Cities 
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The BURTON SCHOOL, ERIE, PA. Architects: Meyers and Johnson. Heating Contractor, A.S. Garvey. Seeking dependable heating at the 

















lowest cost, many school officials have chosen Pacifics for their durable construction and fuel saving. BELOW—The Pacific installation in 
place in the boiler room of the Burton School. 


Because 
it’s hottest 
nearest the fire 


HE first man who ever used fire discovered the 
important thermal principle that the heat in- 
creased in direct proportion to nearness to the fire 


and decreased in direct pro- 
portion to distance from it. 
Every child makes the discov- 
ery anew and thereafter 
“avoids the fire.” 


But it remained for Pacific 
engineers to utilize that sim- 
plest of laws in designing their 
boilers so as to take fullest ad- 
vantage of it. Consequently, 
Pacific Welded Steel Boiler 
combustion chambers were 
made large. So as to obtain 
the full advantage of the large 
combustion chamber, the 
lower half of the Pacific Boiler 
shell was placed directly over 
the fire, while the sides of the 
combustion chamber were 



































The CAPITOL 
Five-Tube 


Capitol Radiators make a 
logical combination 


made water legs. Thus, water completely surrounds 
the big combustion chamber and the direct heating 














PACIFIC 





surface is as high as 42% of the total heating surface 
in the boiler. 


This is only one of many points that enable Pacific 
Steel Boilers to get more heating out of the same 
amount of fuel. This is only one of many reasons 
why Pacific Boilers, serving Capitol radiators ... 
measured by the test of first cost plus operating costs 
...are the most economical of installations. Let us 
demonstrate this and the others. 


THE PACIFIC STEEL BOILER CORPORATION 


General Offices: Detroit, Michigan 
Factories: Waukegan, III., Bristol, Pa. 
Sales Offices in 58 Cities 


Division of the United States Radiator Corp., Detroit, Mich. 














STEEL HEATING BOILERS 
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111 S. 15th St. 


Heating Plant Ferdinand Schumacher School, Akron, Ohio 


COATESVILLE STEEL HEATING BOILERS 


Coatesville Boiler Works, one of the 
pioneer builders of All Steel Heating 
Boilers, is still a leader in modern boiler 
manufacturing. 


Coatesville Steel Heating Boilers have 
been especially designed for anthracite 


and bituminous coal, for either hand or 
stoker firing, as well as for the burning of 
oil fuel and gas. 


Years of operation have taught owners 
that “Once a Coatesville Boiler, Always 
a Coatesville Boiler.” 


COAT ESVILL 
BOILER WORKS 





Boilers - Tanks - Steel Plate Work 


Main Office and Works—COATESVILLE, PA. 


New York Newark 
30 Church St. 60 Park Place 
Baltimore Washington, D. C. 
Lexington Bidg. 2C8 Evans Bldg. 
Charlotte, N. C. 
1717 E. 17th St. 


Philadelphia 


Atlanta, Ga. 
Bonna Allen Bidg. 


Richmond, Va. 
Railway & Power Bidg. 


Boston New Lecndon 
141 Milk St. 325 State St. 
Newport News, Va. Bristol, Tenn.-Va. 
3100 Virginia Ave. 607-609 State St. 
Dallas, Texas 
1505 North Haskell Ave. 


New Orleans 
1811 Masonic Temple 


Pittsburgh 
Union Trust Bldg. 
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Thermolier 
































Heat with Thermoliers 
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Heat with Unit Heaters 








1. Amount of heat per dollar of cost 





2. Installation expense 





3. Ease of erection 





4. Actual heating results 





5. Maintenance cost 





6. Responsibility of the maker 


GRINNELL COMPANY . 


Executive Offices: Providence, R. I Branches in all Principal Cities 
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THE RAYMOND DUO-STAT OPERATING FROM THE COMBINATION OF 
OUTDOOR TEMPERATURE AND RADIATOR TEMPERATURE SOLVES THE 
PROBLEM OF HEATING PLANT CONTROL IN THIS TYPE OF BUILDING 


Duo-STAT 
Controls the 


Coal Stokers 


Giving Regulated Heat 
in this Building 





MEDICAL ARTs BUILDING 


One Raymond Duo-Stat for steam; with its Radiator 
Oak Park, Illinois . 4 . “tay 
Bulbs attached to a radiator on the fourth floor (t e last 
Roy J. Horcuxiss, Architect. 


Wituiam H. Lees, Heating Contractor. radiator on the longest steam line) and with its outdoor 
Season Haatwoes, inc. Agente. bulb placed on the East face of the building; controls the 


E.. BosweELL, Crief Risks. i i 
, operation of the Coal Stoker. The engineer says: 
Dunham Vacuum Return Line 


Heating System ““We formerly used a Pressurestat to control our coal stoker, 


Modern Coal Burner carrying one to two pounds pressure on the boiler. 


“After installing the Duo-Stat to control the coal stoker the 
system operates under 6 to 8 inches of vacuum most of the time. 
Our tenants are better satisfied with the >a heat and we 
are burning 1200 pounds of coal less per day.” 


Made for Steam, Vacuum, Vapor and Hot Water Systems—for controlling 
Automatic Oil Burners, Gas Burners or Coal Stokers and Automatic 
Steam Supply Valves. Ask for complete Data and Engineering Catalogs. 


The Duo-Stat for steam operates from 


changes in the combined temperature of F. I. RAYMOND COMPANY 


three metal bulbs, two attached to the 228 North La Salle Street, Builders Bldg., CHICAGO 
last radiator in the system, the other 


placed outdoors. The Duo-Stat for hot 
water operates from changes in the com- 
bined temperature of two metal bulbs, 
one attached to the flow main of the 
boiler, the other placed outdoors. 


Kindly forward complete information regarding the Ray- 
mond Duo-Stat. 
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HEY TURNED» 
THE BOILER® 
UPSIDE DOWN! 


When Garfield A. Wood, famous engineer, business 
man, and speed boat king, installed an oil burner & 
in his home, he liked its automatic heat but his en- 
gineering experience told him it was too costly. He 
discussed this problem with that prominent 
engineerand inventor, the late H. M. Jerome, 
who later interested Prof. W. E. Lay of 
the Automotive Engineering School at the 
University of Michigan. 





| 

li 
These two scientists studied boilers... and | 
found them surprisingly inefficient. The 
old-type boiler was built for coal firing. a 
Its short, wide flues were not designed to 
absorb the intense heat generated by oil 
or gas burners. Consequently stack tem- 
peratures were high. Instead of being held 
in the heating plant the heat was being lost up the 
chimney. 


| 
HN 


tint HHUA UL] 


Boilers had been built that way for many years. That's 
where the trouble lay... they weren't designed for oil 
and gas burners. So the two engineers did an unheard 


of thing. They LITERALLY turned boiler design UPSIDE 
DOWN. The combustion chamber, where the hottest 
gases are, is located at the TOP of the boiler, toward 
which the hottest water naturally moves. Only this 
smallest portion of the water circulates and it alone ab- 
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sorbs over half the radiant HEAT of the fuel. 
Due The cooling gases pass downward... against 
the cooler water in the system ...through flue 
passages, formed by large, flat water tubes, to 
the outlet flue located at the very bottom of the 
boiler. Baffles on the tubes cause a scrubbing 
action of the gases against the metal, effecting almost 
perfect heat transfer. 


But progress did not stop with the completion of a 
boiler which delivers a previously unheard-of heating 
efficiency. A burner equally revolutionary was designed, 
and the two engineered into the Gar-Wood Balanced 
Heating Unit. All the interesting details are told in a 
new book. You'll want a copy...so use the coupon, please. 
Responsible organizations now distributing through 


the heating trade should investigate the Gar- 
Wood franchise. Write the factory for details. 













GAR WOOD ENGINEERING CO. 
4196 Bellevue Ave., Detroit, Mich. 


Gentlemen: Send me...without cost or obligation...a copy 
of **A New Principle of Generating Heat at Low Cost.” 





Firm Name 





Address 





City 
















Two McDonnell No. 28 Feeders at John 
Marshall High School, Rochester, New 
York, installed on Weil-McLain Boilers 





Some of the many 
McDonnell -equipped schools 





Albert High Regina, Sask. 
Arthur Dixon School Chiéago, Ill. 
Wheelock School Boston, Mass. 
McKinley School Pittsburgh, Pa. 
Longfellow School Yonkers, N.Y. 
White Plains High White Plains, N. Y. 
University of Kentucky, Lexington, Ky. 
University of Oregon Portland, Ore. 
Parkersburg High, Parkersburg, W. Va. 
Steelton High Steelton, Pa. 
Yendon School Philadelphia, Pa. 
Pleasant Valley School Amarillo, Tex. 
Holy Name School, Steubensville, Ohio 
U. S. Indian School Rushville, Nebr. 


Madison School Bridgeport, Conn. 
Logan School San Diego, Calif. 
Skokie School Winnetka, Ill. 


Latter Day Saints Moscow, Idaho 
Lafayette Sr. High Lafayette, La. 
4th Ward School Grand Haven, Mich. 
Columbia High Winston-Salem, N. C. 
Sharon Jr. High Youngstown, Ohio 


Cleves School Cincinnati, Ohio 
School No. 16 Scranton, Pa. 
School No. 92 Brooklyn, N.Y. 
School No, 214 Baltimore, Md. 
School No. 30 Jersey City, N. J. 


South Milwaukee High, Milwaukee, Wis. 
Hamilton School Seattle, Wash. 
Hartsville School Florence, S. C. 


; 


NY, 















One of two McDonnell No 28 Feeders 
on Pacific Boilers at Roosevelt School, 


River Forest, Illinois 


[i 
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3 4ese boiler rooms teach a lesson 


school of experience—the big 
fact that it’s human to forget 
the boiler water line, and that 
the McDonnell Boiler Feeder 
never forgets. 


Is there any lesson that can 
mean more to you? You con- 
scientiously plan a heating 
system — strive to make it per- 
fect in every detail. Then you 
turn your good job over to — 
anybody who happens to be on 
hand to operate it. 


And when somebody forgets 
the water line—and the boiler 
cracks up or burns out—the 
reflection is on you. 


Doesn’t that convince you that it is 
just as important to make a heating 
system 5 ewe: as to make it 
efficient? Hundreds of engineers and 
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Bassick High School, Bridgeport, 
Conn. Four H. B. Smith No. 60 
Boilers protected by four 
McDonnell No. 28 Feeders 


at was never taught 
in a school room / 


E REFER to the lesson that 
is better learned in the 


contractors have given their answer 
by specifying McDonnell Boiler 
Feeders for every heating boiler. 
They agree that every boiler needs 
this protection,and that an automatic 
job without a feeder isn’t automatic 
in the real sense of the word. 


Undoubtedly that explains why 
McDonnell Feeder sales are 54% 
ahead of last year—at a time when 
business is generally said to be lag- 
ging! If you accept the consensus 
of authoritative opinion, this daz- 
zling sales-growth should, in itself, 
convince you that the McDonnell 
Feeder should be a part of every job! 


The broader McDonnell line in- 
cludes a Feeder to meet every 
Operating condition, capacity re- 
uirement, and price demand. Ask 
or description, prices and installa- 
tion instructions. Also ask for cir- 
cular describing the new McDonnell 
No. 31 Emergency Switch which is 
used in combination with the No. 
30 Feeder for oil-fired or stoker- 
fired jobs that are subject to prim- 
ing or foaming. 


MCDONNELL & MILLER 
1314Wrigley Bldg., Chicago 
Eastern Office: Grand Central Terminal, New York, N. Y. 


M<DONNELL & MILLER 
Boilerfteeders 


Wr 
Doing one 


thing well” 
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BOILERS 















Administration, College and 
Dormitory Building, Power 
House, Gymnasium and 
Boiler Room Installation. 


John M. Sewell, M. E. R. E. 
Consulting Engineer, Phila., Pa. 


Thos. Jennings, Germantown, Phila., Pa. 
Heating Contractor 


MONCO BOILERS 


selected for 


ST. JOSEPH’S COLLEGE 


When Monco Boilers were selected 
for the beautiful St. Joseph’s College, 
Kingston, N.J.... having a capacity 
of 61.770 feet, the engineers seleet- 
ed as fine a heating equipment as 
is produced; and one that will last 


as long as the buildings themselves. 





MONITOR BOILER CO., 1505 Race St., Philadelphia, Pa. 


Affiliated with UNITED DRY DOCKS, INC., NEW YORK 
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Photo: Fairchild 
Aerial Surveys, Inc. 


( 
FITZGIBBONS 
STEEL BOILERS 


In five out of the seven great new high schools built in 

InG Greater New York within the past 12 months, FITZ- 

n Greater GIBBONS BOILERS supply the heat. That is what 
New York Alone New York City school authorities think of FITZ- 


100 School Buildings have been GIBBONS. 
equipped with Fitzgibbons Boil- 
ers within the past 35 years. Of Remember, these are in every respect thoroughly modern struc- 


Hick Schools ure Fitzeibbone. tures, typifying the latest developments in school design and 


heated. equipment. Heating systems must be up-to-the-minute, in oper- 


Senest Taden 1. & ating economy as well as in performance. 


six 250 H.P. Boilers 


Walton H. S. i i i i ildi 
ede Oe These boilers have created an enviable name in public buildings 


Grover Cleveland H. S. everywhere. Heating engineers have learned that in recom- 
six 250 H.P. Boilers 


Textile H. S. mending a Fitzgibbons installation they are safeguarding their 
ec own reputation, as well as selecting a boiler which will give 


four 280 H.P. Boilers better combustion, faster and more complete heat transfer, and 


Fitzgibbons Steel Boilers are built exceptionally rapid “pick-up” of the heating load. 
in sizes from 400 to 36000 sq. ft. d 
steam rating, 15 Ibs. w.s.p. for Whatever the type of heating system, whatever the fuel—depend 


heating, and up to 150 Ibs. w.sP. = upon FITZGIBBONS BOILERS. The full details about them 
or power loads. ‘ e ; A f 3 
are vitally interesting to every architect and heating engineer. 
Write us for descriptive literature. 


Branches and Representatives: 


Cleveland Grand Rapids FITZGIBBONS BOILER CO.. Ine. 
Columbia, S. C. Pittsburgh 
Columbus Raleigh General Offices: 570 Seventh Ave., NEW YORK, N. Y. 


Detroit San Antonio 
San Francisco Works: Oswego, N. Y. 
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CONSTRUCTION 
Puts OIL-HEAT to Work! 





Propucine enough heat 
to keep a house warm and 
comfortable is one thing ... 
But capturing and trans- 
mitting that heat to radia- 
tion, without waste, is quite 
another thing. OMMILEN TP App, 

Any good oil-burner PPP SNNe , 
these days burns oil effi- \ es daa, 
ciently and generates ample Mb Lisa gee KA 
heat at a reasonable cost. <¢ 

But without a specialized 
boiler—built for burning 
oil, and capable of absorb- 
ing this swift, intense heat 
without waste—fuel costs inevitably mount higher than they 
should, and possibly unsatisfactory heating results. 

The Bryan Copper-Tube Boiler és a specialized boiler—built to 
burn oil, or gas, efficiently and without waste. Through the extra- 
ordinary heat conductivity of its copper tubes—through its ex- 
tremely rapid water circulation and other exclusive features, the 
Bryan Boiler puts the heat to work—and prevents waste! 

Direct evidence of this is found in Bryan stack temperatures, 
which average only 300 degrees, as compared with 500 to 800 
degrees in other types of boilers. It is this unusual efficiency which 
enables Bryan to show fuel savings of 30 percent to 50 percent. 

Investigate the design and construction of the Bryan Boiler. 
Investigate its performance in actual service. We will gladly send 


you complete information on the boiler and the names of Bryan 
users in your locality. Please write. 
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BRYAN STEAM CORPORATION 


(Boiler Division) 
PERU, INDIANA 





AT LEFT: Contrast this maze of copper-tubes through which every heat unit 
must pass in the Bryan Boiler, with the bulky, heavy cast-iron sections of 
the conventional coal-burning type of boiler. With Bryan there is no 
“laning” or stratification of the hot gases. The heat is broken up, time after 
time, by rushing head-on into the copper-tubes, which are capable of 
absorbing and transmitting heat nearly eight times as fast as a cast-iron 
section of equal size. 
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BRYAN 


Copper- Tube 


BOILERS 


FOR OIL OR GAS 
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Less Coal and Cheaper Grades of Coal— 
the Big Reason for Whiting Stokers 


“The Big Reason” because these savings alone usually pay for the 
Whiting Stoker in a year. 







Nor are these the only advantages: Completely automatic—saves 
labor, smokeless—saves cleaning costs, less ash—saves hauling 
costs—easily installed—saves instal'ation costs. 








At the left is a view of 
a Model C Stoker in- 
stalled at the South 
Bend Y. M. C. A. 






Let us tell you all about Whiting Stokers. A brief note from you will 
bring complete information, and a representative, if you choose. 






Joseph Harrington Co., Subsidiary 


WHITING CORPORATION 


15657 Lathrop Avenue, Harvey (Chicago Suburb) Illinois ie (Patented) 


WHITING STOKER 













Heating and Ventilating Suggests 


An Opportunity for the 


Heating Industry 


HE Department of Commerce 

reports that there are over 
25,000 miniature golf courses in 
this country. 

It is further reported that some 
consideration is being given to the 
temporary sheltering of these courses 
so that they can be used throughout 
the winter months. 

This will mean that a heating plant 
will be needed. 

HEATING AND VENTILATING sug- 
gests that salesmen for manufac- 
turers, contractors, and jobber sales- 
men cooperate with building mate- 
rial dealers and contractors in an 
attempt to sell the idea to the owners 
of the miniature courses. 

Naturally, many objections can be 
raised to the idea. A large number 
of the courses are in southern states 
where heating will not be needed, or 
at resorts permanently closed for the 
winter. 

There are a considerable number 
cf these courses paying great re- 
turns, and these courses are grade A 
prospects for the salesmen of build- 
ing materials and heating systems. 

It-has been suggested that the heat 
loss through any but a very expen- 
sive type of construction would be so 
large that the cost of installation and 
operation would be far more than 
the average owner could afford, espe- 
cially since the course is built on the 
open ground. 

On the other hand, the enclosure 
need not be kept at a high tempera- 
ture and it is probable that a tem- 
perature between 55° and 60° would 
be satisfactory. 

This means that the heating sys- 
tem would not necessarily be extra- 





ordinarily large, but in 
view of the number of 
installations which might 
be made, the aggregate 
market is of the utmost 
importance, especially 
this year. 

Due to climatic and 
other local conditions, it 
has not been deemed ad- 
visable to attempt detail- 
ed plans and specifica- 
tions to cover all installa- 
tions, but rather this 
matter should be left in 
the hands of the contrac- 
tor, sales engineer or 
manufacturer, depending 
on the type of equipment 
he is selling. Unit heat- 
ers, whether motor or 
turbine-driven, or gas- 
fired, could be used. Also 
radiator heat and per- 
haps the large industrial- 
type warm-air furnace 
could also be adapted. 

The first problem is, 
of course, the sheltering 
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PLAN FOR THE CONSTRUCTION OF AM ARCHED ROOF 
OVER A MINIATURE GOLF Covese 





1 RT 
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e==3 
C20ss SECTION 
SHOWING CONTINUOUS SKY-LIGHTS AMD NUMEROUS DOORS 
FOR FREE ADMISSION OF SUNLIGHT AMD AR. 





of the enclosures, and it 
is worth while to refer 
to the article which ap- 
pears in the current is- 
sue (September) of 
Building Age, on page 71 of which 
appears an article entitled “Roofing 
the Tom Thumb Courses is no Mid- 
get Business Opportunity.” It is from 
this article that the accompanying 
illustration is taken. In our opinion, 
however, the type of structure de- 
scribed is too pretentious and costly 
for the average installation. 
Attention should be given to the 


15 


Above, an artist’s conception of winter 
housing for a Tom Thumb course; 


below, a roof plan 


local ordinances relating to tem- 
porary structures and other such 
local conditions which may affect the 
erection of such shelters. 

The total of such opportunities for 
the sale of steel or wood framework, 
insulating board, or other materials 
used for the enclosure, and for heat- 
ing equipment, represents a total busi- 
ness which should not be neglected: 
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sage to the entire industry. 


To Distributors and Dealers: 
CONFIDENCE — to quote Webster — “State of 


feeling sure—state of mind characterized by re- 
liance on one’s self or one’s circumstances.” 


Without confidence there can be no real lasting 
success. 

We must have confidence in ourselves if we are 
to instill confidence in others. 

We must have confidence in the product we sell or 
we cannot sell it. 

Sales as well as prize fights are won on confidence 
and lost on fouls. 

Lack of confidence hurts all business and some- 
times undermines a nation’s prosperity. It is like 
a run on the bank, which is perfectly sound and has 
a big surplus, but some weakling gets scared for no 
reason at ali. The scare is picked up by others and 
the run is on. The run continues until confidence 
is re-established; then depositors put their money back 
and business goes on as usual, 


WORK 
BRINGS PROSPERITY 


There is nothing wrong with business today ex- 
cept lack of confidence. If those who are interested 
in prosperity would preach prosperity, and work for 
prosperity, instead of calamity and poverty, money 
would circulate as freely as ever. The calamity 
howler doesn’t belong in the United States, but un- 
fortunately we cannot deport him. We can, however, 
go about our business as usual and let him fry in his 
own fat. 

There’s business to be had for those who go after 
it. You may not be able to close the order for sum- 
mer installation, but the sales organization that goes 
vacationing now will not have its share of business 
this fall. Now is the time to let the home owner 
know about automatic heat with Anthracite and the 
E. F-M. It is too late when the oil tank has been 
buried in the lawn or the contract made with the 
Gas Company. 





















































































































































ESTABLISHED! 


NOTE: This Editorial from the E.F-M. News of June, 1930, is 


reprinied here because we consider it a real and important mes- 


leadership in thousands of homes. Letters from users 
are continually coming in. The other day we re. 
ceived one from the manager of a prominent boiler 
manufacturer, from which we quote: 


“I think this is a mighty good record, as the 
stoker has been operating for five years and there 
has been no mechanical trouble whatever nor parts 
replaced and there would have been no trouble now 
except for carelessness.” 


That is how the E. F-M. builds confidence. 


150,000 TONS 
and GROWING FAST 


Last winter it is estimated that E, F-M. heated 
homes consumed better than 150,000 tons of Penn. 
sylvania Anthracite — Buckwheat and Rice. Every 
live coal merchant should be interested in cooper. 
ating on the basis of such a record. Based on past 
and present performance, he’ can be confident that 
the progress of the E. F-M. will continue. Every 
installation means a steady Anthracite customer. And 
don’t let the coal man get away with the idea that 
our object is to switch his customers to Buck and 
Rice. We are competing with the substitutes — oil, 
gas and coke. The E. F-M. cannot use anything 
but the best and most economical household fuel— 
Pennsylvania Anthracite. The coal dealer who is 
interested in holding his Anthracite customers and get- 
ting new ones realizes the advantages of cooperating 
with us. But don’t wait for him to call on you. 
See him and see him often. Your interests are 
mutual. Get acquainted and work together. Get into 
each other’s confidence. 


COOPERATE with 
ESTABLISHED PERFORMANCE 


On the subject of cooperation with the coal in- 
dustry. Homer Linn of the American Radiator 
Company at a recent meeting at Purdue University 
stated that there must be cooperation between 
stoker manufacturer and the coal industry or situ 

ations will develop which will hurt both. 




































































our stoker will do, because the 
E. F-M. has proven its right to 

















Domestic Stoker Co., 





PROVEN His timely and interesting address indi- 
LEADERSHIP PROOF! cated not only full realization of the value 
2 of such cooperation but the necessity of 
You have an interesting story 150,000 Tons creating stoker confidence. He suggested 
to tell the home owner. And of Pennsylvania Anthracite that something should be done to curb 
you can tell it in the most con- (Buckwheat Sizes) the number of stoker types put on the 
vincing way, for every claim is were burned last winter market or tthe stoker industry would 
backed up by years of successful by the duplicate the experience of the oil burner 
service. There’s no lack of con- El . +4 M industry, where at one time only 11 out 
fidence among those who know ectric Furnace-Man of 157 burners met the specifications of 

the E. F-M. No _ unsupported Sold Through more than 350 the Underwriters’ Laboratories. 
claims for us. We know what Distributors and Dealers The record of the E. F-M. insures 


confidence. 








KN 
7 Dey St., New York 


QO. xOG— 

















The Electric Furnace-Man 
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féPenn | hermostat 


Costly” 


Service 
Call S 


F you are interested in reducing the number of 
service calls, and want to cut down unit heater 
installation costs, it will pay you to investigate 

the Penn Thermostat. It sets a new standard of sim- 
plicity found in no other unit heater control. 









To thoroughly appreciate the outstanding performance and unique design 
of the Penn Thermostat, you must actually test it for yourself. Learn how 
through the use of the Penn Magnet Structure, it simplifies the wiring job 
by carrying the load direct and eliminates fragile mercury tubes, transform- 
ers, relays, and magnetic contactors. Watch its accurate performance. 
Admire its compact construction. See just where it will save you time and 
money on every installation. 


That you may prove the above outstanding features, a 
standard model will be furnished free to reliable manufac- 
RATINGS | turers (and dealers) for test purposes. Write today for com- 


a A ae ae plete information and specifications. 


Phase, A.C. and Vo H.P., 
direct current. Maximum 
voltage 250. Pilot service 
550 volts. 


¥ 


Type a. Shaenneten for le ESN 
current loads up to 30 
amperes A.C. non-inductive. PennEt Eur cTRIC 

Type B, Bi-metallic metal, BS. 

for 1/3 H.P. motor, either Es-MoIn. owA 
A.C. or D.C., maximum 

voltage 250. Pilot service 


550 volts. A Complete Line of Automatic Electric Switches for 


OIL BURNERS UNIT HEATERS GAS AND ELECTRIC HEATERS 
PUMPS AND AIR COMPRESSORS 





y een p eit. 8 — 








The Heat 
that Hugs the 
Ceiling 
should he 
Sent Back to 
the Floor 


HIS picture of a steel fabricat- 
ing shop illustrates a condition 
which is common in commercial 
buildings. The great distance from 
ceiling to floor is duplicated in many 
foundries, in some machine shops 
and in buildings used for other pur- 
poses. Obviously, in such a struc- 
ture, the temperature at the roof is 
high and the heat loss excessive. 


Industrial buildings do not all have 
roofs that are 50 feet or more above 
the floor. But ceilings and roofs of 
15 to 20 feet are common and heated 
air collects under them and wastes 
into the outer air. This waste is one 
of the major extravagances of build- 
ing operation. It has been endured 
for so long that it is taken for 
granted. But it should be reduced 
and, thanks to unit heating, it can 
be almost eliminated by very simple 
methods. 


By placing unit heaters at the ceil- 
ing level and blowing the hot air 
back to the floor level, practically all 
the heat which otherwise is wasted 
at the roof can be utilized and a 
substantial saving in fuel accom- 
plished. In addition, the air within 
the room will be more thoroughly 
circulated, resulting in more even 
temperature distribution in the work- 
ing area. 


When ceilings are high, as they are 
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To be operated at maximum efficiency, unit heaters should be designed for 
location close to the ceiling 


in industrial buildings, the warm air 
issuing from the unit heater at the 
ceiling level must have great velocity 
in order to be most effective at the 
floor level. A speed of 600 feet per 
minute will be effective from unit 
heaters located 10 feet above the 
floor. However, from heights of 20 
to 50 feet, the velocities must range 
from 1200 feet per minute up to 2500 
feet per minute. At such speeds the 
air blast will produce excellent turbu- 
lence, stirring and mixing all the air 
in the room and effecting such an 
even distribution of heat that the 
temperature rise will be as little as 
14° F. per vertical foot. In other 
words, when the working level is at 
70° F., a room 50 feet high will have 
a temperature of approximately 95° 
F. at the ceiling. 


In a room 50 feet high heated by 
direct radiation, or with unit heaters 
placed near the floor, a room in which 
the upper strata of air are not blown 
downward to mix with the lower 
strata—the temperature at the ceil- 
ing will run 150° or higher. Con- 
sequently, there is a great difference 
between the temperatures, and the 
economy of the suspended type unit 
is obvious. 


In order to obtain satisfactory de- 
livery of air from unit heaters sus- 
pended high above the floor level, it 


is essential that the unit heater be 
chosen with great care. The units 
must be more than a fan, a motor, 
a radiating surface and some method 
of supporting them. It must be so de- 
signed that the fan will develop the 
required air velocity and the radiat- 
ing surface must not impede the air. 


The velocity of the air issuing from 
a unit heater depends upon the effi- 
ciency of the fan or blower and the 
frictional resistance of the radiating 
surface through which the air passes. 
Regardless of the velocity delivered 
by the fan or blower, a radiator 
which bends the air stream out of a 
straight course reduces the velocity 
of the air and wastes power. There- 
fore, the radiating surface should 
offer little obstruction to the free, 
straight flow of the air. 


There is one radiating surface that 
does not seriously obstruct the air 
stream. It is composed of thousands 
of little copper tubes laid side by side 
in honeycomb formation. The air 
stream is not obstructed. It flows 
straight through these tubes. Its 
velocity is only slightly reduced. Be- 
cause of these features, such a radiat- 
ing surface is ideal for all unit heat- 
ers. It is particularly valuable for 
those heaters which are placed close 
to ceilings—the only proper location 
for a unit heater under usual con- 
ditions. 
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Low Impedance is the Secret of 
Winchester Efficiency 
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NIT HEATERS provide a most flexible 
form of radiation but their adapta- 
bility to all conditions depends upon 

the impedance of their radiating surfaces. 
This point is frequently overlooked when 
specifying unit heaters, with the result that 
heating plants are restricted in the results 
they accomplish. 


When ceilings are ten feet high or less, a 
gentle breeze issuing from a unit heater at 
600 feet per minute will reach the floor and 
create enough turbulence to distribute the 
heat in the room. With higher ceilings, the 
air stream must have greatly increased ve- 
locity to accomplish the same results. With 
extra high ceilings—20 feet high, or more— 






WINCHESTER 


COPPER RADIATORS 


Every Winchester Copper Radiator 
is made of thousands of these tubcs, 
laid parallel. The air blows straight 
through. There are no twists or turns 
to impede the freedom of its flow. 


the air blast must issue from the unit heater 
at very high velocity. 


Obviously, the radiating surface must not 
impede the air blast if high velocity is to be 
obtained. 
that change the direction of the air. The air 


It must contain no obstructions 


passages must be straight and parallel to 
each other. 


Winchester Copper Radiators offer low re- 
sistance to the air stream. Because of this 
feature they are very adaptable and can be 
used efficiently under conditions where no 
other radiator can be used. 


Investigate. Familiarity with their construc- 
tion will permit you to improve the thermal 
efficiency of many a heating installation. 





WINCHESTER REPEATING ARMS CO. 


, RADIATOR SALES DIVISION 





New Haven, Conn., U. S. A. 
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EW industrial products have more fully 

or quickly won the confidence and en- 
dorsement of engineers and contractors than 
Sturtevant Speed Heaters. 


In designing the Speed Heater, Sturtevant 
aimed to turn out a heater unsurpassed in 
appearance, efficiency and durability. How 
well it succeeded is indicated by the thou- 
sands of Speed Heaters installed and by the 
high regard in which this equipment is held 
everywhere. 


If you haven’t looked over a Speed Heater, 
we urge you to do so. We feel certain that 
once you see this equipment you will quickly 
appreciate the sound engineering and staunch 
construction built into it. Sample Speed 
Heaters are on display at most of our offices. 


SHIPMENT FROM STOCK 


Speed Heaters for all standard voltages, A.C. 
and D.C., are carried in stock at conveniently 
located storage points throughout the coun- 
‘try. Saxe des shipment is assured. 


Have you complete data on Speed Heat- 
ers? The coupon is handy...send it now! 


B. F. STURTEVANT CO. 


Main Offices: HYDE PARK, BOSTON, MASS.—CHICAGO, 

ILL., 410 No. Michigan Ave-—SAN FRANCISCO, CAL., 

681 Market St. Branch Offices in Principal Cities. Canadian 

Offices at: Toronto, Montreal and Galt. Canadian Repre- 

sentatives: Kipp Kelly, Ltd., Winnipeg. Agents in Principal 
Foreign Countries. 


ee yc a 
B. F. STURTEVANT CO., Hyde Park, Boston, Mass. . 


Kindly send me a copy of the SPEED HEATER u I | 
Data Book. ,; ae tw’ 


O Check here...and one of our men will call. ae agi 








H. V. 9-30 
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An Ideal 


Combination 


The Bishop & Babcock bellows type 
radiator trap and bellows inlet valve 
are made with all interchangeable 
parts and are insured an indefinite 
life by the use of seamless Multiflex 
bellows, manufactured in our own 
plant. Both are tried and proven 
articles, and behind them is the ex- 
perience of many years of one of the 
largest companies engaged in this 
line of business. 


These valves are typical of the thor- 
oughness with which we have en- 
gineered our line for many years in 
the direction of both simplicity and 
efficiency. 


The Bishop & Babcock Line com- 
prises Vacuum and Vapor Low pres- 
sure Heating Specialties; a complete 
system of Automatic Temperature 
and Humidity Control; Massachu- 
setts Squirrel Cage Fans, Air Washers 
ee i and Unit Heaters. 


r 
0 
y 


Architects and Engineers who stand- 

ardize on Bishop and Babcock Ap- 

mil = paratus insure uniformity in design 
G 7 and operation not to be found 
pia N in equipment of varied manu- 


facture. 


(> Poll! “Je 


y 
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THE BISHOP & BABCOCK SALES CO. 
General Offices 4901-4915 Hamilton Ave., N. E. 
CLEVELAND, OHIO 


Branches and Representatives in Principal Cities 


BI SHOP sthey | protest: 


TEMPERATURE REGULATION 
HEATING SPECIALTIES VENTILATING EQUIPMENT 
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Installation of three 9,000-foot Gas Fired Ross Steel Heating Boilers 
in the Albert Pike Hotel, Little Rock, Ark.; Eugene Stern, Architect; 
El Dorado Heating and Plumbing Co., Heating Contractors, 


........ In choosing a boiler the 
growing tendency amongst Architects 
and Owners is to regard dependability 
as the first requisite. ..... The grow- 
ing preference for Ross Boilers implies 
a high degree of heating efficiency. 


ROSS street 


HEATING BOILERS 


OS MANUFACTURING COMPANY 
GALESBURG ILLINOIS 
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W hen 1s WELL 
TO BELIEVE IN SIGNS! 


ONDITIONS set up by modern building 

methods demand a heating boiler con- 
servative in height—and such is the Stanwood 
Welded Boiler! 


It requires only 65” to 137” from the floor to 
top of steam outlet, depending on size, with 
just a little extra space for fittings. This ad- 
vantage has already won for Stanwood many 
installations where excavation would other- 
wise have been necessary. 


REFERENCE NUMBER 


All seams and joints electrically welded into 
one solid leak-proof unit—double welded in 
all vital places. Shell is one complete cylinder, 
extended at front end to form smokebox and 
perforated at top of water legs to insure free 
water circulation. 


Furnished for smokeless or direct-draft opera- 
tion; or for stoker, oil, or gas firing. This com- 
pact nature of the Stanwood, plus the exclusive 
features and interesting prices are good reasons 
for asking us to send Bulletin No. 100. 


STANWOOD 





Go | L EES 





Boilers. 





HEATING and POWER 
for every type of service! 


Complete specifications will be sent upon request. Ask 
for Bulletin 100, Stanwood Steel Welded Boilers. 
Bulletin 500, Stanwood Smokeless Steel Riveted 
Bulletin 517, Stanwood HRT Boilers. 


Write Dept. D-930 


The STANWOOD CORPORATION 


Established 1891— Cincinnati, Ohio 
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icc The Janitor Can 
A National System 















IATIONAL CON-. 
ROL BOARDS FOR 
‘REMOTE AND ZONE 
CONTROL. 
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COMPLETE NATIONAL SYSTEM 


Bl e861 2 a i itl: 























University of Toledo 
Toledo, Ohio 


Mills, Rhines, Bellman & Nordhoff, Architects 
N. S. Larson, Heating Contractor. 
Unit ventilators, direct radiation and dampers 
controlled by a National System, selected after 
competitive tests because of “simplicity with- 
out sacrifice of accuracy.” 
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Understand and Operate 
of Temperature Control 


NATIONAL Maintenance provides 
periodical inspection of every National 
installation---and immediate factory service 
when required; but---- 


NATIONAL Simplicity provides continuous 
operation by the school janitor or engineer. 


Too frequently, mechanical devices intended for the 
control of temperature are so intricate in design or oper- 
ation that they are beyond the comprehension of the 
man in charge of the heating system. 


Every working part of a National System is designed to 
perform its particular function in the most simple man- 
ner---without sacrifice of accuracy. 


On comparative tests, conducted under the direction of 
architects and engineers, to meet intricate individual 
temperature control requirements, National Regulation 
has been selected because it met requirements in a 
manner more simple and more easily understood than 
any other temperature control equipment. 

















NATIONAL REGULATOR Co. 











2309 KNOX AVENUE CHICAGO, ILLINOIS 








National Systems of Temperature, Humidity and Air Condi- 

tioning Control, National Metaphram Dampers and Meta- 

phram Motors, Industrial Thermostatic Devices, A-Jacks 

Steam Damper Regulators for High Pressure Boilers and 

Combustion Control, Metaphram Damper Regulators for 
Domestic Heating Boilers. 
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HARVARD 
UNIVERSITY 
Seventeen installations of auto. 
matic American Air Filters, 
Shown here, Langdell Hall, 


WELLESLEY COLLEGE 
Two installations of American 
Air Filters used in ventilation 

System, 


(Left 
UNIVERSITY OF 
CALIFORNIA 
Life Sciences Building in which 
an automatic American Air 
Filter provides clean air. 


(Right) 
MASSACHUSETTS 
INSTITUTE 
OF TECHNOLOGY 
Walker Memorial Building, 
gift of the Alumni, equipped 
with American Air Filters, 


HIGHER EDUCATION 


1S CLEAN-AIR 


Health is protected, mental efficiency 
maintained, building upkeep and refur- 
nishing costs minimized in the larger 
universities and schools from coast to 
coast through the use of air filters. 


So practical is the filtration of air, so 
scientific its principle, so clear the 
proof of its effectiveness, that, one after 
another, directors and boards of educa- 
tion have investigated and insisted on the 
installation of air filtering equipment. 


Thousands of manufacturing plants, 
public and semi-public buildings, stores, 


MINDED 


etc., also have installed air filters and 
are doing so to a greater extent every 
day. Altogether, the proof is com- 
plete that the protection of health, main- 
tenance of efficiency and safe-guarding 
of buildings, of equipment, and materi- 
als with clean air, have definite value 
shown in school attendance, report 
cards, educational budgets, balance 
sheets and annual statements. We 
will be glad to send further information 
without obligation. Send the coupon 
below. AMERICAN AIR FILTER CO., 
Incorporated, Louisville, Kentucky. 





Please send literature on modern air filtration. Use of air filters in which interested. 





City 








AMERICAN 


AIR 


FILTERS 


Combining the products for- 


merly manufactured under the 


following trade marks: 


MIDWEST 


TRADE MARK 


Reed Air 


TRACE aaK 


Silters sin 
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.»» HUMIDITY 
CONTROLLED 


as completely and 
automatically as 
Temperature... 


@ To the right is shown the 
patented Lewis Humitrol. 
Looks like a thermostat, acts 
like one. You merely set this 
Humitrol for the relative hu- 
midity you wish to maintain. 
The entire operation of the 
Lewis Air Conditioner is gov- 
erned by this control. Humidity 
is regulated as completely and 
automatically as is temperature 
by the use of a thermostat. Full 
Humitrol details upon request. 





@ AGGRESSIVE DEALERS WANTED e 


The possibilities for profit in the new field of air condi- 
tioning are unlimited. Inquiries are invited from aggres- 
sive dealers who wish to get in on the ground floor of this 
new development. Some good territories open. Write for 
complete information. 
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MP necessity of supplying additional moisture to 
heated air during the winter months is no longer de- 
bated. Simply adding moisture, however, does not solve 
the problem. Diffusion of this moisture is necessary. The 
recirculation of air must be considered. The air washing 
factor must not be overlooked. If an ideal, effective 
temperature for the promotion of health and comfort is 
to be maintained, the production of humidity must be 
placed under as positive control and within as close a 
range as that of heat. 


Lewis Air Conditioners produce humidity in a vaporous, 
gaseous form — thus diffusion is rapid and complete. No 
free particles of moisture are discharged into the air. Re- 
circulation is assisted. All air is washed in passing 
through the humidifying section of the various units. 
Most important is the patented Lewis Humitrol which 
places the production and maintenance of any desired 
relative humidity under positive control. The Lewis 
Humitrol used with Lewis Air Conditioners regulates 
humidity accurately and positively. 


Lewis Air Conditioners are used with hot water or steam 
heating systems. A special, low priced, non-motorized 
unit /illustrated above} has been perfected for steam 
heating systems. Other models are equipped with silent 
motor and fan. Cabinets housing Lewis Air Conditioners 
are of selected woods or of fine furniture steel finished 
in grain and color to harmonize with interior finish. Units 
may be concealed in the wall to conform with modern 
concealed radiation or may be located in the basement. 


A.booklet “Controlled Humidity and Human Comfort” 
pointing out the advantages of air conditioningytogether 
with full details describing the several Lewis Air Con- 
ditioners will be sent gladly upon request. The Lewis 
Corporation, 811 Second Ave. So., Minneapolis, Minn. 


LEWIS “contRoeD © 






AIR CONDITIONERS 
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Where Nature Leaves 
Off.Charavays Carry On 


TO GIVE SUNKIST ORANGES 
THEIR CLEAR 
» GOLDEN COLOR 





Wherever positive air circulation 
is needed, there is a task for Char- 
avay Fans. In hot, smoky foun- 
dries ... in steaming dye houses 
... in rooms crowded with workers... or in fruit curing chambers, 
Charavays yield the greatest air volume at the lowest power cost. 


In a new plant of the Sanger Citrus Assn., Fresno, California, 

packers of those nationally known delicious Sunkist Oranges, 53 
Charavays are on duty. Carrying on where Nature leaves off, 
these fans give Sunkist oranges a clear, uniform color, free from 
disfiguration. 
o tec 2 ma a eww a with a 16” 1/20 

.P. Charavay Fan in it, is located in each of the 47 curing rooms. 
These heating devices and the Charavay Fans operate simultane- PROPELLER TYPE FANS 
ously. The rooms are charged with Ethylene Gas. The circulation 
in each room is thorough; it is not necessary to move the crates So interesting, thorough and improved is 
of oranges until the process is completed. The warm air, laden with this system that it has been made the topic 
Ethylene Gas reaches every nook and cranny giving each orange of several magazine articles—and so effi- 
a rich golden color.- A conduit exhaust, using only 6, % H.P. cient and economical are the Charavay 
Charavay Fans, connects all curing rooms and is arranged so that Fans that fool-proof results were an as- 
individual rooms can be exhausted at the will of the — sured fact from the start! 


_DISTRIBUTORS— 


Air Control Equipment Co 3825 A Main St., Kansas City, Mo. The Pittsburgh Elec. and Mach. Works......1 Barker Pl., Pittsburgh, Pa. 
Belanger Fan & Blower Co 8202 Woodward Ave., Detroit Mich. P. H. Rogers 505 Bell Block, Cincinnati, Ohio 
Cross Ventilation Co : 228 N. LaSalle St., Chicago, Ill. Ralph Sprenger. 557 Market St., San Francisco, Calif. 
G. 8. Faries 40 Transportation Bldg., Philadelphia, Pa. Steen Fan & Blower Co 325 Ellicott Square, Buffalo, N. Y. 
The Wm. P. Little Co. P. O. Box 187, Stratford Conn. The J. W. Thompson Co. 505 Franklin St., Peoria, Ill. 
Carroll B. McGaughey 133 Cone St., N. W., Atlanta, Ga. Ventilating Equipment Co 1601 St. Clair Ave., Cleveland, 9 
Missouri Ventilating Equipment Co 1706 Olive St., St. Louis, Mo. The F. M. Webber Co. 1260.Graybar Bldg., New York, N. Y 

Northwestern Fan & Blower Co.....647 W. Virginia St., Milwaukee, Wis. Western Ohio Ventilating Co 110-12 Eleventh St., Toledo, Ohio 

M. P. Ziegler & Co 120 S. Fountain Ave., Springfield, Ohio 














HARTZELL PROPELLER FAN CO. 
Division of 
HARTZELL INDUSTRIES, Inc.—PIQUA, OHIO 
See our Exhibit at the Ninth National Exposition of Power and Mechanical Engineering, Grand Central Palace, New York, December 1st to 6th, 1930. 
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45 variable factors 


may affect the steam consumption of any 
heating system... No isolated figure of 
“percent saving” or of “lbs. per sq. ft.” can 
be deemed conclusive without first consid- 
ering every one of these factors... We 
have prepared a “check-list” of these 45 
variable factors to help you check your steam 
consumption figures and estimates... Ask 
for a copy, or call in a Webster steam 
heating specialist to discuss this vitally 
important subject. Write Warren 
Webster & Company, Camden, New Jersey. 
ate i 
We aaeed 


Systems 
Steam Heating 








This is one of a series of advertisements discussing the factors affecting heating steam consumption. The purpose 
of the series is to call attention to the methods of heating steam consumption analysis, estimate and heating cost 
accounting developed by Warren Webster & Company to provide a reliable basis for comparing heating system 
eficiency. Actual detailed facts and figures of steam consumption of a number of Webster Systems of Steam Heat- 
ing, prepared in accordance with these methods, are available for your examination. 
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ror ALL TYPES|. 
or HEATING BOILERS 


There is a Detroit JUNIOR Stoker for every type 
of heating boiler—and every boiler needs one. 


Detroit JUNIOR Stokers are built in various 
widths and lengths to fit accurately the fire- 
box or furnace width of the boiler to be 
served. Grate area all active, with many 
air openings insures burning coal at a com- 
paratively low rate per square foot to ob- 
tain high capacity with good efficiency. 








Boilers now in use as well as new boilers 
may be equipped with Detroit JUNIOR 
Stokers. In the case of boilers al- 
ready in service few setting altera- 
tions are required and these are 
quickly and inexpensively made. 
Each boiler with its motor-driven 
stoker and blower constitutes an 
independent unit. Little power is 
required. . 





As a result of the application of 
Detroit JUNIOR Stokers extensive 
additions may be made to buildings 
greatly increasing the steam load, 
without increasing the number or 


| size of boilers. Large savings in fixed 
charges can be effected. 
Automatic Regulation 
See Illustration at Left 
Pressure or temperature control is avail- 
able when required to meet the needs 


of the individual installation. Controls 














can be set for constant uniform steam pressure 
or for variations from day to night. For water 
heating systems controls may provide uniform 
or variable water temperature. 
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AUTOMATIC HEAT 
AT LOW COST 


Coal—the basic fuel—when burned 
by a Detroit Stoker is the most 
economical and satisfactory method 
of producing steam. Smaller sized, 
less expensive grades of coal are 
successfully used. Savings as high as 
30 per cent or more in fuel cost over 
other firing methods are common. 
Boiler operation is simple. Auto- 
matic, uniform heat at low cost is se- 
cured with Detroit JUNIOR Stokers. 


Ask for Bulletin 373 


DETROIT STOKER COMPANY 


THIRD FLOOR GENERAL MOTORS BUILDING 
DETROIT - - - MICHIGAN 


In Canada: DETROIT STOKER COMPANY OF CANADA, LTD. 
Windsor, Ontario 

















DETROIT 
JUNIOR 
STOKER 


COAL HOPPER 


MECHANICAL ORIVE 








LONGITUDINAL SECTION . SIDE CLEANING ~ — 
ASHES DUMPED INTO PITS 





A simple turn of the dump lever and all ash 
and refuse is deposited in the ash pit, where it 


PLUNGER FEED—Positive, dependable—feeds coal in correct quantity— is sprayed and cooled before removal through 


distributes it evenly — never jams with wet coal — maintains fuel bed of ash doors at front. Boiler room is clean, free 
even depth in prime condition. from smoke, foul gases and dust. 


TROIT JUNIOR STO 


A TRIUMPH IN COMBUSTION ENGINEERING 
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re equation can be proven 
Saeeey by Barnes & Jones Quality 


4/1 - 


Heating installations in scores 
of modern school buildings. 


MODULATION 
VAPOR Nhe Sign of Quality 


VACUUM 
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BARNES & JONES 


INCORPORATED 
128 BROOKSIDE AVE. BOSTON . . 101 PARK AVE., NEW YORK 
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VECO VENTILATION 


In mechanical perfection, 
durability and efficiency 
the Uveco Unit embodies 
an excellence of quality 
which has characterized 
Uveco Ventilation leader- 
ship since 1913. 





When planning the con- 
struction of a building, 
it is well to give early 
thought to the subject of 
ventilation and determine 





A SUMMARY OF 
UVECO UNIT 
Advantages 


l1-- The Uveco Unit is the 
final word for quiet op- 
eration combined with 


excellence of workman- 
ship and finish. 


2— Tempered healthful air 
supply is positive under 
all climatic conditions. 


3—Economy of operation 
is unexcelled. 


4—Uveco Units are made 
suitable for every re- 
quirement and cover a 
wide range of sizes. 


Inquiries will receive the prompt 
attention of our engineering de- 
partment. Catalog will be sent 
on request. 


upon a system that can be 
relied upon to fulfill 
modern requirements 
and give absolute satis- 
faction at all times. 
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Public School No. 4, Paterson, N. J. 


OUTDOOR AIR 


Architects: Fanning & Shaw, Paterson, N. J. 


FILTERED TEMPERED 





—=_UNIT_ VENTILATION’ GOMPANY -=— 





18-34 128th STREET 








— INCORPORATED — 


COLLEGE POINT, N. Y. 
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1. Linwood Elementary 2. East Oakland High 3. Teaneck High School, . New Rochelle H.S. 5. Clarksburg High 6. Elementary School, 
School, Cincinnati, School, Oakland, Cal. Teaneck, N. J. Hacker New Rochelle, N.Y. School, Clarksburg, Cal., Downers Grove, IIl. 
Ohio. Fechheimer & Miller & Warnecke, & Hacker, architects; Guilbert&Betelle,archi- | Dean&Dean,architects; | JosephC. LlewellynCo., 
Thorst, architects. architects. Johnston Heating Co., tects; Johnston Heating _—Latourrette—Fical Co., —_ architects. 

heating contractors. Co., heating contractors. heating contractors. 


These schools are well heated 


OOD heating is of first importance to schools. Plenty 
Gis heat for every radiator in zero weather. Not too 
much when the mercury rises. Always the proper amount 
of heat for classroom comfort. 


Conditions that call for the flexibility and close control 
which the Jennings Vacuum Heating Pump provides. A 
few representative installations are illustrated. 


For complete information on Jennings Vacuum Heating 
Pumps, write for Bulletins 85 and 87. 


Jennings Pumps 


THE NASH ENGINEERING CO 81 WILSON ROAD, SOUTH NORWALK CONN. 
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OUR CONTRIBUTION TO THE ART 
OF HEATING AND VENTILATION 


The Herman Nelson Wedge Core Radiator is an exclusive fea- 
ture of all Herman Nelson Heating and Ventilating Products and 


accounts for their satisfactory performance. + + + + 


THE HERMAN NELSON CORPORATION [fincis 





© 1930, T. H. N. CORP, 


The UNIVENT is the connecting link... 


It is a tribute to the heating profession 
that more and more heating engineers 
are insisting on genuine Univent 
Ventilation for the schoolroom. 

These men, proud of their responsi- 
bility to the children of their community, and aware of the 
fact that Univent results cannot be duplicated, are standing 
squarely against compromise on the vital problem of ven- 
tilation, 

The Univent brings outdoor air into the room — cleans 


it— tempers it — and distributes it to each occupant of the 


belween culdoces 
and indoots. 


room, with agreeable air motion, but 
without drafts. 

When you recommend Univent 
Ventilation, you endorse a system not 
only designed according to the most 
advanced principles of engineering, but one which reduces 
operation and maintenance costs to a minimum. 

Univent Ventilation is applicable to offices, hospitals 
and all buildings requiring thorough ventilation. Upon 
request, we will send you our engineers’ edition of 


“Univent Ventilation.” 


THE HERMAN NELSON CORPORATION‘ titincs 


BELFAST, ME. HARRISBURG CLEVELAND GREEN BAY 
BOSTON PITTSBURGH CINCINNATI MINNEAPOLIS 
SPRINGFIELD, MASS. JOHNSTOWN, PA. TOLEDO DULUTH 
PROVIDENCE, R. I. WASHINGTON, D. C. LOUISVILLE sr. LOUIS 
NEW YORK CITY CHARLOTTE, N.C. INDIANAPOLIS BIRMINGHAM 
SYRACUSE GRAND RAPIDS CHICAGO ATLANTA 
ALBANY SAGINAW, MICH. PEORIA, ILL. NEW ORLEANS 
BUFFALO FLINT, MICH. DES MOINES MEMPHIS 
PHILADELPHIA DETROIT MILWAUKEE DALLAS 
SCRANTON 


OMAHA SEATTLE 
EMPORIA, KAN. 
KANSAS CITY 
TULSA, OKLA. 
DENVER WINNIPEG, MAN. 
SALT LAKE CITY 
BUTTE, MONT. LONDON 
SPOKANE OSLO 
PORTLAND, ORE. 


*Makers of the Univent, for the ventilation of 
schools, offices, churchesand all buildings hav- 
ing an acute ventilating problem — the Herman 
Nelson Invisible Radiator, for residences, apart- 
ments, hotels, offices, and monumental struc- 
tures — the Herman Nelson hiJet Heater, for eco- 
nomical distribution of heat in factories, mills, 
garages, warehouses, and smaller buildings. 


SAN FRANCISCO 
VANCOUVER 
TORONTO 


CALGARY 


MEL BOURNE 
TOKIO, OSAKA 
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The Johnson T ype “26” 
Automatic Oil Burner 
combines simplicity and 
:.. sturdy constructioa 
with perfection of de- 
iT OH N SON sign and performance. 


|| OIL BURNER 
| INSTALLED HERE 











atisfaction...for you 
and your client 


Y OU can specify and use Johnson Oil California, and in many foreign lands, Johnson 


Burners with the assurance that they will Oil Burners are receiving enthusiastic endorse- 


give enduring satisfaction ... day in and day _ment for carefree, dependable and economical 
out, year after year. performance. 
For behind every Johnson Burner lies the The accumulated data of 25 years’ experience 


experience of over twenty-five years in the in’ is available to you. Our Engineering Service De- 
stallation and exclusive manufacture of oil partment will welcome the pleasure of assisting 
burning equipment for every heating or power _ inthe solution of your heating or power problems. 


purpose. We will be pleased to send a copy of our 

That is why you find Johnson Oil burning catalogue, as published in “Sweet's,” for your 
equipment* specified and used files. Just write ‘Bulletin 4B, 
wherever comfort and efficiency RE . please,’ on your letterhead or 
are paramount. In small homes, business card, no obligation in- 


large buildings, factories and in- curred, and your copy will be 
dustrial plants, from Maine to Listed as standard by the Underwriters’ Laboratories sent sitions delay. 


MANUFACTURED AND GUARANTEED BY 


Ss. T. JOHNSON CO. 


Executive Office and Factory: 940-950 Arlington Street, Oakland, California 
Factory Branches : San Francisco, Sacramento, Stockton, Calif.; Philadelphia, Pa. 


930-H Member Oil Heating Institute 


_—_ — 
eee ee 


An Opportunity for Men of Vision and Ability... 





Profits in the oil burner business are limited by the market ket. The Johnson dealer also enjoys the advantages of selling a 
for the burner you represent. There is a Johnson Burner for burner that will not be ‘‘orphaned’’ . . . he will be given the 
every heating and power purpose . . . *Rotary Burners in three fullest factory co-operation in developing his territory. Send for 
styles, seven sizes, with either semi or full automatic control. our new free book, ““Today’s Opportunity.’’ It tells why the 
While Natural Draft, Whirlwind, Low Pressure Air and Steam Johnson franchise offers greater dealer profits. This coupon will 
Atomizing Oil Burners, electric and steam driven oil pumping bring your copy without delay. Mail it now, stating territory 
and preheating equipment fill in the gaps . . . blanket the mar- desired. 








Name Address x 2s 
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W. L. AHLSLAGER 
of Chicago 
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‘ cl - DELANO & ALDRICH 
attr of New York 
os ° 
a Architects 


STARRETT BROS., INC. 
of Chicago 
General Contractors 
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PECK, HANNAFORD & PECK Co. 
Cincinnati, Ohio 
Heating Contractors 






































CAREW TOWER BUILDING (48 Stories) 
Fifth, Vine and Race Streets, Cincinnati, Ohio 


MARSH CONE DISC 
PACKLESS VALVES 


Figs. 141 and 241 


used throughout on this job 





Cone Disc Packless Fig. 241 


MARSH VALVE COMPANY 


DUNKIRK te NEW YORK 
General Sale Distributors 
Edward T. Hetherington Appleton & Liptrott, Inc. John W. Mabbs 
1709 Sansom St., Philadelphia 1480 Broadway, New York 431 So. Dearborn St., Chicago, III. 
UNITED STATES RADIATOR CORP’N SARCO COMPANY, Inc. 
General Offices: Detroit, Mich. 183 Madison Ave., New York 


Taylor-Forbes Company 
Canadian Agents Guelph, Ont. 
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PLAIN TALKS ON OIL BURNER PROFITS 











No. 5—ELECTROL Sales INCREASE 47% 
in the “Worst” Month of a “Bad” Year 


July has always been considered a “bad” 
month for oil burner sales. Perhaps it is— 
but you can’t make an Electrol dealer be- 
lieve it! -From June 15 to July 30, this 
year, with normal sales retarded by abnor- 
mally hot weather and a pessimistic atmos- 
phere of business depression, Electrol sales 
increased more than 47% over the same 
period last year! Which indicates, in dollars 
and cents, that Electrol dealers and Old 
Man Summer Slump are absolute strangers! 


Amos A.Barnes,of Ithaca,N.Y.,Says: 


“My business from the middle of June to 
the end of July, totalled $17,000. This is 
one-third as much as I have ever done before 
in an entire year.” 


The gratifying experience of this Electrol 
dealer in a town of only 25,000 population, 
would be extraordinary except for the fact 
that all Electrol dealers, during this period, 
showed tremendous sales increases. 


These Facts Should Interest You 


An Electrol dealer in a city of 500,000 pop- 
ulation sold 105 Electrol Oil Burners, rep- 


o_o, 








Member 
Bs . of the 
i: ANE Oil Heating 
\ wT’ Institute 
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ELECTROL 


The OIL BURNER with the Master Control a 
227 East 45th Street, New York City 


resenting $59,644 worth of business from 
June 15 to July 30. Total deaier sales for 
this period amounted to $595,441.25. Think 
of it! More than half a million dollars’ 
worth of business in these six weeks! 


Dealer Sabensnen: Too, Make Money 


One dealer salesman sold 39 oil burners. 
Eighteen men sold more than 15 each. Elec- 
trol dealers have no difficulty in securing— 
and holding—good, trained salesmen. 


The Electrol Franchise—and You 


These figures demonstrate the volume pos- 
sibilities of a quality oil burner. Electrol 
dealers actually get this volume ‘on the 
books” because they are backed by an 
organization that cooperates to produce 
results! If you wish to share in Electrol’s 
rapidly increasing growth and dealer prof- 
its—write us about the Electrol Franchise. 


For the Heating Contractor— 
a Profit Either Way 


1. THE ELECTROL FRANCHISE. There’s a 
nice profit in the Electrol Franchise for the 
Heating Contractor. This is abundantly proved 


by the success achieved by many leaders in the 
business. 


2. THE ELECTROL COOPERATIVE PLAN. 
You will find the Electrol dealer in your terri- 
tory prepared to make an attractive coopera- 
tive arrangement. One that adds to your in- 
come; safeguards your professional reputation 


and requires no extra investment.- Let us give 
you details. 


ELECTROL, INC., H 
227 East 45th Street, New York 
I would like to know more about— 


The Electrol Franchise 





The Electrol Cooperative Plan 
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ILLINOIS HEATING SYSTEMS 


in San Francisco Schools 
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More than 150 schools and colleges in San I'rancisco and vicinity are | 
equipped with ILLINOIS heating systems! 


Also 31 Hospitals — 5 Asylums and Homes 
for the Aged—13 Clubs—20 Hotels and Apart- 
ments—14 Theaters—16 Banks—8 Churches— 
48 Office and Store Buildings—13 Public Build- 
ings—15 Telephone Buildings. 

ILLINOIS Heating Systems 
afford the utmost in heating 
satisfaction in every type of 
building. 
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REPRESENTATIVES IN 40 CITIES OF U.S.A. 


ILLINOIS ENGINEERING COMPANY 


ROBT. L.GIFFORD President INCORPORATED 1800 
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M ake Silent Automatic a part of every 





















FOR WARM AIR, STEAM AND 
HOT WATER HEATING SYS- 
TEMS—OLD OR NEW HOMES 


VERY home-owner for whom you have 
installed a heating system . . . every home- 
owner for whom you ever will install one... isa 
“hot prospect” for a “Silent”. It’s up to you to 
cash in on the remarkable record of “owner 
satisfaction” that has made Silent Automatic the 
world’s largest producer of domestic oil burners. 
You can pocket TWO profits on every job! 


Silent Automatic oil burners have been installed 
with complete satisfaction in thousands of every 
type of heating plant... hot water, steam, vapor 
or WARM AIR. In fact, 28% of all “Silent” 
installations are made in warm air heating 
systems, regardless of how small the furnace is. 





And POCKET 
TWO PROFITS 


Moreover, there is never any noise, for Silent 
Automatic is REALLY silent. It requires a 
minimum of service, lasts for many years and 
creates customers who fell others about their 
splendid heating systems. 


Silent Automatic sales in 1929 were 65% 
greater than in 1928... and on July 31 of this 
year dealer sales alone were 54% greater than 
during the first six months of 1929. Who is 
better fitted to share in these big profits than 
YOU? Mail the coupon TODAY. 


SILENT AUTOMATIC CORPORATION 


12001 East Jefferson Ave. Detroit, Mich. 
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Heating System you install . . . 


™= 


( 338) 


a 


Please tell me how I can make the installation of Silent 
Automatics a profitable part of my business. Give me the 


Cc _@ U P Oo 
| | | OMAI I( SILENT AUTOMATIC CORPORATION 
LZ, 


THE NOISELESS OIL BURNER 


details of your Dealer Plan. 
Name 





Company. 





Address 








Made by the World’s Largest Producer of Domestic Oil Burners City State 
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In the Barber-Colman Electric System of 
Temperature Control electricity is the 
Operating medium which supplies the 
power to move the valves and dampers. 
An electric motor in each controller 
supplies the motive power. This motor 
is of the shading-ring type, an induction 
motor without brushes or commutator, 
designed to operate on 25 volts A.C. The 
low voltage makes it possible to install 
the System in existing buildings with 








Oowner’s satisfaction. 











The BARCOL Electric System of Temperature 
Control provides equipment for controlling all 
types of steam jobs with pressures not exceeding 
ten pounds gauge, all types of indirect heating 
installations, and the well-known split system 
comprising both direct and indirect radiation,— 
regardless of whether the building is contem- 
plated or done. A strong guarantee insures the 


Barber-Colman 


Company announces 


a superior system 
of Temperature 
Control that is 


electrically operated 


marked economy and complete safety. 

Individual Room Control is obtainable 
with this system. Room thermostats con- 
trol the steam admitted to the radiators 
by governing the opening and closing of 
motor-operated, packless radiator valves. 
Zone Control also is possible with the 
BARCOL System, utilizing motor-oper- 
ated steam line valves on the risers 
which are governed by a thermostat in 
each zone. 
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MANUFACTURED BY 


BARBER-COLMAN COMPANY 
ROCKFORD, ILLINOIS 
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ont you let us prove this statement? 


“Whatever may be your insulation needs—they will 
best be served by the use of Mineral Felt Products.” 


ay 


PRESIDENT—The Mineral Felt Insulating Co. 


MINFELT INSULATING CEMENT for Ducts, Fittings 


and the Finishing Coat. Sticks to any clean surface. Easiest to apply. 





One of the many uses of Minfelt 
Cement—for the back of radi- 


ator inclosures. 


Improved appearance as well as 
utility will be found in Pyrocoat. 


Minfelt Pipe Coverings offer you 
unusual economy and long life. 


Is light, dry, resilient, vermin-proot, 
fireproof—will not rot or decay. 
Easy to mix—add fresh water only. 


Easy to apply — experienced labor not 
required. 


Not affected by vibration. 


Will not crack by expansion and con- 
traction. 


Suitable for temperatures up to 1650 


degrees F. 


Its uses are innumerable—as the pinch 
hitter of the insulating engineer — 
for insulating all fittings in pipework 
—used to advantage on irregular sur- 
faces of all kinds, or where especially 
quick work is demanded. 


PYROFELT INSULATING BLOCKS for Boilers, Breech- 


ings, Ovens and Refrigerators; has greatest durability and lowest heat loss. 


Will conform to curved and irregular 
surfaces without special preparation 
and cutting. 

Fits so perfectly to uneven surfaces 
that convection currents and losses 
are impossible. 


Its flexibility and resiliency automatic- 


MINFELT PIPE COVERINGS. 


ally insure complete closure of joints 
and seams. 


Vermin - proof, fireproof, 
proof, and moisture-proof. 


vibration- 


Not affected by acids, alkalis, fumes or 
smoke—no corroding action on metal. 


Cloth covered or steel 


jacketed, for steam and refrigerating lines. Interior and exterior use. 


Numerous laboratory tests, by accepted 
authorities, prove that the insulating 
qualities of Minfelt Pipe Covering 
are superior to any other type of in- 
sulation now being manufactured. 


A universal application for insulating 
both heat and cold. 


The perfect fit of the covering to the 
pipe surface eliminates convection 
heat losses. The perfect contact be- 
tween sections eliminates heat losses 
caused by open joints. 


The resiliency of this covering allows 
for expansion and contraction—elim- 


inating any cracking or opening of 
joints from this cause. 


The Canvas Clad and Steel Clad Pipe 
Covering may be used in combination 
for insulating high pressure steam 
lines or refrigerating lines requiring 
a 2-inch thickness or more, by apply- 
ing two layers and breaking the joints. 


The unusual savings secured as a result 
of using Minfelt Pipe Covering are 
many times the initial cost. The ad- 
ditional saving over other insulating 
materials, in many instances, has 
paid back the entire cost of the job 
within twelve months’ continuous use. 


The MINERAL FELT INSULATING CO., 2222 Albion St., TOLEDO, O. 


MINERAL FELT 
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The HYDROLATOR 


Solves Hot Water Supply 
Problem at Concordia College 


At Concordia College, Chicago, the 
boiler room and kitchen are in sepa- 
rate buildings. Hot water is piped 
from one to the other. It was neces- 
sary to run faucets several minutes 
in the kitchen before hot water could 
be drawn. 


Two HYDROLATORS were installed— 
and now there is hot water instantly 
at all times. There is a great saving 
in time, water and fuel. 


Also, every time a HYDROLATOR is 
installed on a hot water heating job, 
the entire system gets more heat—and 
the fuel cost is lower. HYDROLATOR 


pays for itself in fuel savings alone! 


Let us tell you the full story < 


about HYDROLATOR. Send 
for Bulletin 930-H. 


= 


Janette Mfg. Co, %*53yert Monroe ste 


Singer Building—149 Broadway, New York Harrison Sales Co., 314 9th Ave. N., Seattle, Wash. Real Estate Trust Bldg.—Philadelphia 
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PENN HEAT CONTROL is new—a modern 
departure in the field of heat-control 
equipment. It represents more efficient 
methods of regulating domestic oil- 
burner operation with greater dependa- 
bility, greater accuracy and greater 
safety than ever attained before. Three 
years’ intensive co-operative work be- 
tween the General Electric Company and 
Penn Heat Control Corporation produced 
this advanced heat-control device. 


Lower Priced 


Penn Heat Control is priced considerably 
lower than present, standard low-voltage 
controls. This is of particular impor- 
tance to manufacturers, to dealers, and 
to prospective buyers. For in the de- 
velopment of Penn Heat Control, no ex- 
pense was spared to make it the finest 
equipment of its kind. 


Features 


Behind Penn Heat Control is the world- 
wide reputation of the General Electric 
Company for producing dependable parts 
and equipment. Penn Heat Control has 
a positive recycling mechanism. A super- 
sensitive ignition cut-off with two to four 
second operation. No clock to wind or 
run down or get out of order—a Tele- 
chron electric timepiece operates the tim- 
ing mechanism, co-ordinating the func- 
tions of motor, igniter and thermostat. 
An unusually attractive room thermostat 
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with separate adjustments for day and 
night temperatures. A patented pre-heat 
coil that prevents overshooting or lag- 
ging of the room temperature with a 
one-degree differential at all times. 


On SILENT AUTOMATIC 


Introduced only five years ago, the 
SILENT AUTOMATIC oil burner has grown 
steadily, until today it occupies a domi- 
nant position in its field. SILENT econ- 
omy and SILENT efficiency are well 
known. Now SILENT AUTOMATIC all- 
electric oil burner (hot-wire electric 
ignition) carries Penn Heat Control as 
standard equipment. Because of its effi- 
cient regulation of burner operation, 
Penn Heat Control adds to the economi- 
cal operation of any oil burner. Manu- 
facturers of more than fifty per cent of 
all oil burners produced in the United 
States are making Penn Heat Control 
available to their dealers as standard or 
optional equipment. 


Dealers are invited to make their own 
tests of Penn Heat Control. Address in- 
quiries through your manufacturer or 
direct to Penn Heat Control Corporation. 
Communications with the latter should 
include the name of the burner. Advice 
on heat-control problems is freely given. 
Penn Heat Control Corporation, Frank- 
lin Trust Building, Philadelphia, Penn- 
sylvania. 


ee, 
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Listed as standard by the Underwriters’ Laboratories 
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Success 
of the Heating System 
is written in 
the attendance records | 
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There is perhaps no one place in modern schools. Webster Systems of 
American life where the requirements of | Steam Heating are now in service in 
heating are studied mcre closely and seven thousand five hundred and ninety- 
analyzed more carefully than in the — seven school and college buildings in the 
development of buildings for our great | United States and Canada—ranging from 
educational systems. the largest of the great universities to 


— the modern township school h ; 
For in the schools it is not a mere matter Pp ol house 


of heat and cold. It is a matter of main- During the first six months of 1930 


more than three hundred new schools 
were added to this list of educational 
The success of the heating system is institutions heated by Webster Systems of 


taining perfect balance between thorough 
ventilation andevenly distributed warmth. 


written in the attendance records of | Steam Heating. The facts are significant. 


Webster Systems combine the services of a national organizationof steam 
heating specialists with a complete line of steam heating appliances, 
meeting fully the widest diversity of demand for heating service. There is 
nm a Webster System specifically adapted to every individual heating need 
. or problem. Proper selection from the three basic Webster Systems— — 153 
the MODERATOR System, the IMPROVED Vacuum System and the . 
IMPROVED Type ‘'R’”’ System—will assure successful fulfillment of 
the most stringent school heating requirements. 











WARREN WEBSTER & COMPANY, Camden, New Jersey 


Pioneers of the Vacuum System of Steam Heating... Founded 1888 
52 U. S. Branch Offices ...In Canada, Darling Bros., Ltd., Montreal 
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HE best proof that schools all over 

the country have had wonderful 

service from McAlear Products is 

seen in the many cities where McAlear 

Products have become standard equip- 

ment, not only for individual schools-— 
BUT FOR ENTIRE DISTRICTS. 


McAlear’s complete line has four major 
classes of products commonly used in 
schools. They are: 


1. WATER FEEDERS AND CONTROLLERS. 
Absolute necessities for boiler protection 
against low water damage. 

2. VACUUM AND VAPOR HEATING EQUIP- 
MENT. Unreservedly guaranteed to give 
perfect satisfaction for five years after date 
of installation. 

3. STEAM SPECIALTIES. In larger schools 
where pressure Regulating Valves, Pump 

Governors, Steam Traps, etc., are required, 
McAlear Products are giving exceptional 
service in thousands of schools and institu- 
tions. 

. RADIATOR HANGERS. Sanitation demands 
that radiators be hung from walls by 
McAlear Radiator Hangers so floors can 
always be kept clean. Easily adjusted on 
job. Installed with lowest labor cost. 


McAlear Engineers bring you a wealth 
of experience on the practical installa- 
tion and economies of these products. 
Take advantage of their help. Write us 
and we'll have the nearest one bring you 
the valuable data in our specialized 
catalog sections. Do it TODAY! 


> 


THE McALEAR MFG. CO., 
1905 S. Western Ave., Chicago, Ill. 


Sales Representatives in all Principal Cities 
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Why Not Call the Waiter Back 
and Complete That Order? 


If you’re in a hurry to get yours, it’s a 
good idea to order the whole meal at once. 


When yov’re selling heating boilers, re- 
member that a sale of a hot water supply 
boiler makes a very tasty dessert, to go 
with the main boiler profit course. It’s 
part of the table d’hote menu in many of 
the best planned heating systems. 


The Burnham Boiler Menu offers thrée 
kinds of boilers, in a full range of sizes, 
for hot water supply exclusively. Turn 
them up in our Catalog. 


Catalog sent on request. Also prices. 





(a) Burnham Laundry Stove for the average run of resi- 
dence installations. 
(b) Junior Boiler for middling to large hot water demands. 


(c) Burnham High Pressure Boiler, for big jobs of hot 
water supply. 
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With a complete line of approved 
Oil Burners retailing from 





‘293 


for homes, up to and including 


*60,000 


for Industrial and Power Plants, Petroleum Heat & 
Power Company dealers have the only “unlimited” 
opportunity in the industry 


A MODEL FOR EVERY 
HEATING NEED 


You will find our oil burners in 
more than 70,000 installations 
from coast to coast. Heating large 
buildings, making electricity in 
hotels, heating water in laundries, 
baking bread in bakeries, grow- 
ing orchids in nurseries, melting 
metal in newspaper plants, tem- 
pering water in swimming pools, 
heating enclosed tennis courts 
and airplane hangars, and even 
cooking dinners on a yacht. You 
will find theminchurches, schools, 
hospitals, clubs, garages, and 
homes of all types with round, 
square or long boilers, and fur- 
naces. 


In merging with the American 
Nokol Company that introduced 
the first automatic domestic oil 
burner ever built, the two pioneer 
companies were united. Today 
Petroleum Heat & Power Com- 
pany is nation-wide in scope, 
serving more than 70,000 users 
in 48 states. 





For 27 years Petroleum Heat 
& Power Company has been 
specializing in oil heating ex- 
clusively. Today there is a 
type and size of oil burner for 
every type and size of heating 
plant from 300 sq. ft. to 1000 
h.p. boilers. And a model for 
every grade of fuel oil down as 
low as No. 6. All are listed as 
standard by the Underwriter’s 
Laboratories. 


This gives our representatives 
an “unlimited” opportunity. 
They can afford to be unbiased 
in their recommendations. 


Whatever type of oil burner is 


best suited to any particular 
heating plant and to available 
fuel oil supply, that is the 
model they can install. 


Aggressive advertising is now 
being released in newspapers 


from coast to coast, stabilizing 


oil burner prices from $295 
and up. The beneficial effects 
of this move are stimulating 
our dealers tremendously. 


Theright kind ofmen or organ- 
izations will be quick to recog- 
nize the advantage of repre- 
senting the world’s largest oil 
heating organization in their 
cities and towns. 





PETROLEUM HEAT & POWER COMPANY 


General Sales Offices and Factories: Stamford, Conn. —=as- ] ~=Sae 
ETRO@ ve gyre pus cee teem, INNOKOl 


Los Angeles Boston Washington Seattle 
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Venturafin Units 


HAT a remarkable difference controlled heat 

really makes. Workers become more cheerful 
and comfortable . . . absences because of colds, head- 
aches and similar ailments are reduced to a minimum 
. . . cold corners and heat pockets disappear .. . 
drafts are eliminated. Efficiency rises to new and more 
profitable levels. Wasteful heating is forever ended and 
heating costs are materially reduced. 


Each Venturafin Unit Heater is equipped with a 
three-way heat control switch. Heated air is forced 
at LOW, MEDIUM or HIGH speed — at the exact 
velocity required to correct temperature variations. 
Individually adjustable streamline air-jet deflectors 
direct heated air in one or several directions si- 
multaneously, and heated air is forced where you 
want it, when you want it and as much as you want. 


AND VENTILATING 


ontrol 


HEATING BECOMES WASTEFUL 
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matic by the application of a Mercoid Thermostat. 





or industrial; are equipped with a three-speed heat control switch 


Heat control, however, is only one of the many fea- 
tures of Venturafin Units. Their easy and exclusive 
method of mounting eliminates sagging pipes, saves 
endless time and expense. And Venturafin Units can 
be used on high, medium or low pressure steam ap- 
plications. They are ideal for heating factories, shops, 
garages, stores and many other types of buildings, 


large or small, new or old. 


Venturafin Units are backed by a sound and extensive 
national and trade magazine advertising campaign, 
as well as a special merchandising program. Write to- 
day for facts on how you can handle the profitable 
Venturafin line without increasing your overhead. 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONT. 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 

(1056) 


Venturafin Units are carried in stock in all principal cities of United States and Canada 


American Rlower 






Fara 


MIANUFA 


VENTILATING, HEATING, ALR CONDITIONING, DRYING, MECHANICAL DRAFT 


HEAT WITH UNIT HEATERS 


Venturafin Units can be mounted on wall, column 
or ceiling with ordinary %-inch hanger Pipes. 
Heat control with Venturafin U nits becomes auto. 
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NEW FUEL SAVINGS 











— the greatest heatin g improvement 


in 30 years... 











lf the only advantage of Skinner Brothers Airblanket 
Sy ere | ‘ e . . * 
) se — Method of Heating over ordinary unit heating was its 





— lower cost (as shown by actual tests conducted over a 
—~—~—~——~ period of three years prior to its announcement), that 
— in itself would be ample reason for a careful investiga- 
a SSS tion cf this new industrial heating method. It has many 





a ee other advantages, however. 
> The Airblanket Method of Heating can be described 
. i DY briefly, as a heating method employing a blanket, or 








ceiling, of low temperature moving air to hold the warm 

air issuing from a unit heater down in the breathing, 

or working, zone of a building; thus enabling the warm 

air to give off its warmth in a way that makes for i 
greater comfort, efficiency and economy. 


: a If you would like to learn more of the many advantages 








Ratits of the new Skinner Brothers A/srblanket Method of 
mia} Heating, simply mail the coupon — it entails no 
ii} obligation. 

v4 





Floor type al Skinner | . : iy (3 
Brothers Airblanket; : 4 Tee 
Unit Heater ‘ ; aE i 
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SKINNER BROTHERS MANUFACTURING COMPANY, Inc. : c oe 
1402 S. Vandeventer Avenue St. Louis, U.S.A. 












“The Originators @ Branches in All 
of Unit Heating” Principal Cities 










HEATING AND VENTILATING September, 1930 


An Efficient Machine 


whose product fs... 





The BAYLEY 
PLEXIFIN 
UNIT HEATER 


N experience record of 
. Many years has been 
brought into the development 
and perfection of this effi- 
cient heat machine, the Bay- 
ley Plexifin Unit Heater. 


The heating element is the Bayley Chi- 
nookfin Heater, copper tubing with ex- 
tended copper fin surfaces built on the ap- 
proved and original Bayley Chinook “tube 
within a tube” principle. Its construc- 
tion is unique; individual radiating tubes with individual feed 

































through individual circulating pipes, no return bends, elbows or =i FEATURES 
rigid connections, flow of steam, air steam and water always in one aed 
direction, no air lock, steam hammer, or short circuiting ... a heating Copper radiating 
element which remains sound and tight under all steam pressures element 


and constant thermal changes. 


The fan is of the multiblade type, the well known Bayley Plexiform. " 
It furnishes a maximum volume of air against medium or low pres- Multiblade Fan 
sures, is quiet in operation, and permits the use of high speed mo- 
tors. The standard bearing used is the Dodge Timken Roller of the 
pillow block type. The motor and fan assembly of the Plexifin Unit 
is designed and built for continuous operation over long periods of 


Bayley Chinookfin 


Bayley Plexiform 


= 
Roller Bearing 








time with minimum attention for lubrication and maintenance. Dodge Timken 
These are but a few of many outstanding merits of this efficient heat hee 
machine for industry, for use where heating conditions are severe. Uses high or low 
May we send you Bulletin No. 29-U giving complete information? pressure steam 








BAYLEY BLOWER COMPANY, 742 Greenbush St., Milwaukee, Wis. 























FANS, HEATERS 
AIR-WASHERS 
UNIT HEATERS 






PLEXIFIN 
UNIT HEATERS 
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EW mechanical refinements that permit more 
compact assembly and improved design and 
materials that enhance its appearance are sec 
ond in importance only to the more simplified adjust- 
ment and the increased accuracy of room tempera- 
ture control which the new Thermotrol provides. 


In addition to these refinements in all models, 
Thermotrol announces a new “corner pattern” de- 
signed for installations where space is at a pre- 
mium. This model has an over-all measurement of 
334"" from the radiator connection nipple. 


These new refinements and additions give Thermo 
trol—the pioneer individual radiator control—addi- 
tional advantages that merit your consideration 
when room temperature control is up for discussion. 


Foreign Representatives: 


England: Sarco Company, Ltd., 133 Long Acre, 
ondon, hy * 


Japan: Okura & Company, 30 Church Street, 
New York, N. Y. 


We invite you to test Thermotrol under any servi i- 
China: E. W. Langdon & Company, 151 Avenue : y he y service condi 
Foch, Shanghai, China. P. ©. Box 1241. tions. Write for our new brochure, “The Thermotrol”. 


STERLING ENGINEERING COMPANY 


1644 Holton Street Representatives in principal cities MILWAUKEE, WIS. 
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National Leaders Choose Baldors! 


HE above cross section of Baldor customers 
include many of the outstanding industries in 
America. Their use of Baldor Motors, which cov- 
ers 17 basically different applications, range from 
Unit Heaters here,to Mining Machinery in Russia. 
Many of the firms have been using Baldor 
Motors from 2 to 10 
years. The exper- 
ience ofsome of them 
has covered from 
15,000 to 30,000 


ing design which eliminates thrust and lubrication 
problems, Baldor has perfected its line to a point 
that only long experience could produce. 

Baldor has added another feature of special 
advantage for makers of motor driven equip- 
ment — matched frame motors, in which the 
whole assembly is 
identical for all 
motors of a given 


rating and speed. 
Ask for folder. 








Baldor Motors. 
Specializing from 
the first in ball bear- 





A BETTER searinc MOTOR 


Eliminates Thrust and Lubrication Problems 








Baldor Electric Co., 
4354 DuncanAv., 
St.Louis,Mo.U.S.A. 
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Add Pure Copper to Steel—fabricate it into perfect pipe— 
retain all the virtues of good steel pipe—S° t, ductile—easy *° 
bend, to thread—to flange,—an you have Spang “Copper- 
Clude”—the genuine Copper-steel Pipe. 


For soil, vent or drain pipes—for every use where pipe is 
exposed to atmospheric corrosion oF tO alternate wet an ry 
conditions— Use ‘Copper-Clude” pipe—it will add many years 
to the life of the installation. 


Look for the Maroon color—Solid on Black Pipe—in two 
wide stripes 07 Galvanized. 


A feature of Spang “Copper-Clude” Pipe is its high uniform 
copper content—insuring the “Spang” Standard of Quality. 


SPANG, CHALFANT Se Co., INC- 


General Offices: CLARK BUILDING, PITTSBURGH, PA. 






NEW YORK BOSTON PITTSBURGH CHICAGO sT. LOUIS 
TULSA LOS ANGELES DALLAS BIRMINGHAM 
Welded Mills: ETNA, P 
Seamless Mills: A 
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The straight line 


to Satisfactory 
Heating-- 


When Buffalo engineers recommend a particular 
type of unit heater for your plant—you can be sure 
that they are offering you the most suit- 
able units for the job—for two reasons! 
























1. Buffalo engineers have the knowledge and 
skill gained from forty years experience in 
the fan heating business. 


2. The Buffalo Line of units is complete—our 
choice is not restricted to one or two types; 
which enables us to give you most satisfy- 
ing results. 


Buy unit heaters with the 
same care that you buy a 
new boiler. Be sure that 
the manufacturer sells you 
a suitable unit—and be sure 
that it is a perfected unit. 


For the small building we offer several sizes of 
the new Breezo-Fin Model ‘‘B’”? Heater,—compact, 
light weight, easy to hang from wall or ceiling, 
good looking. 


For the larger buildings Buffalo Highboy and 
Lowboy Heaters, available in many arrangements 
for floor, wall or ceiling installation. Efficient, 
positive distribution. Pleasing paneled casing. 
Interchangeable and accessible construction. 


For the man who wants cleaner air,—the 

: ger —- unit that washes the air before 
bers ] it is heated. 

eee ie ery | H ® For the shop without steam or where gas is 

bd ab add ud TL reasonable in cost—The new Buffalo Gas Heater— 

HTT TO TO Pye! ” compact, efficient, fool-proof automatic controls— 

Lid ul low first cost. A complete heating plant without 


auxiliaries. 
Gib bab adaibeaiita . ‘ 
joann apiasenaiaiaelaalie Let our engineers make unbiased recommen- 


bal ad al atatataticia dations. It costs less in the long run. 


issih daetieemeemtmemer ee 


— Buftalo Forge Company 
180 Mortimer Street, Buffalo, N. Y. 


In Canada: 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Unit Heaters 


—steam and gas— 
for every requirement 
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ING Featherweight Unit Heat- 
ers are very light and compact. 
This permits them to be installed 
immediately over the area to be 
heated. A great part of their supe- 
rior effectiveness lies in their com- 
pletely overhead position. 

Their highly efficient WING Scru- 
plex Propeller Fans move large 
quantities of air at velocities suffi- 
cient to insure projection to the 
working area below. 

Two types of heaters are avail- 
able,—one for particularly low ceil- 
ings and one for buildings with 
higher roofs or ceilings. For the 
latter there are a number of differ- 
ent discharge outlets permitting the 
proper selection to assure perfect 
distribution, regardless of shape or 
height of space to be heated. 





<&=Type L C WING 
Featherweight 
Unit Heater 


Motor and Fan are located 

below heating element. 

permitting installation 
close to ceiling 


Type H C WING 
Featherweight 
Unit Heater 





Motor and Fan are 
located above heating 
element, permitting a 

variety of discharge 

outlets 


Send for 
Booklet 


L. J. WING MFG. CO. 


Dept. 9 
158 West 14th Street 
New York, N. Y. 


UNIT HEATERS 
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MODINE UNIT HEATING 





VERY foot of floor space available for productive use . . . Every 
foot of floor space comfortably warmed with the fan-like spread- 


ing of Modine directed heat . . 


. Saving of floor space and better 


heating are only two of many advantages with Modine Unit Heaters. 


Modines provide quicker heating, more easily controlled heating, 
more economical heating. They suspend from the steam line, cost less 
to install. They employ efficient propeller type fans which cost less in 
power. Are so constructed that there is no weight of the frame or fan 
motor on the copper heating element. Proper allowance is made for 
expansion and contraction. Outside strain is completely eliminated— 
with this exclusive “full-floating” construction. These factors mean long, 









OF unoirecreo HEAT 
| MEANS WASTEFUL 
HEATING 














© 1930, Modine Mfg. Co. 





trouble-free heating with Modines. 


Let us give you complete information. 


MODINE MANUFACTURING CO. 


Manufacturers of Automotive Radiators, 
Unit Heaters, Domestic Copper Radiation 


1707 RACINE STREET RACINE, WISCONSIN 
Branch Offices in all large cities 


London Offices: S. G. Leach & Co., Lid. 
26-30 Artillery Lane 


Modine 


Unit HEATER Ey 
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—John Spovadka 


heat control engineer 


John’s a good worker with hammer or sledge. Action—that’s his meat. 
Might not break a window to cool off the shop, nor would he think to 
turn off the steam. Yet factories and offices are full of John Spovadkas, 
willing but routine workers who waste their employer’s heat because it’s 
not their business to conserve it. 

But heat conservation 7s our business—a business of fitting “‘tailor- 
made” heat control to the exact requirements of each individual plant. 
Such systems control radiators, pipe coils and unit heaters, individually 
or by groups or zones, to give 70 degrees in the office, 65 in the shops, 
55 in the warehouse or any other temperature required. 

It is the reason heating engineers recommend and plant executives 
approve of Minneapolis-Honeywell systems of heat control. 

Descriptive catalog sent, free, on receipt of coupon. 





MINNEAPOLIS-HONEYWELL REGULATOR CO.—2715 Fourth Ave. So., Minneapolis, Minn. 
In Canada: Minneapolis-Honeywell Regulator Co., Ltd., Toronto. 


Branch Offices: New York, Philadelphia, Boston, Providence, Detroit, Cleveland. Chicago, St. Louis, Mil- 
waukee, San Francisco, Syracuse, Rochester. 


Distributors: Buffalo, Pittsburgh, Baltimore, Washington, Hartford, New Haven, Portland, Seattle Los 
Angeles, Denver, Salt Lake City. 





MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
2715 Fourth Ave. So., Minneapolis, Minn. 


OSend me pamphlet on Unit Heater and Sectional Control Systems. 
O)Have representative call. 1 understand there is no obligation. 


INDUSTRIAL REGULATORS Nene eee POSiION seecerseeeeseeseeeeeeee 


CN os i ckk Sik ok olde casce db ane diadanesaeat bbeeeteeer see eetts ie ee eee 


HONEYWE L Ra 
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A New Design In Thermostats 
For Unit Heaters. 


gO 








TERE SEELER URES OM 


Front and side view showi ig iuterior construction 


including surface type outlet box. 


The distinctive feature of the mostat is from 56° to 80° F. or 
Mercoid 855 Thermostat is the 38° to 60° F. It has an approxi- 
thermal element which isexposed mate operating differential of 


_ directly to the 
room temperature, 
thereby insuring 
the utmost sensi- 
tivity to tempera- 
ture changes. 


This instrument 
willcontrol motors 
directly across the 
line where the nor- 
mal working loads 
do not exceed 10 
amperes at 110 
volts or 5 amperes 


1% degrees. 











The instrument 
is compact in size 
and neat in appear- 
ance. It is equip- 
ped with the 9-51 
Mercoid tipless 
tube switch — the 
latest development 
in mercury sealed 
Thermal Element Rear View contact switches. 
Section shows internal construction. “I” Perfectly electrical 


convolution of bellows. “J” fluid between outer 
side “D” and inner belows “I”, “K”™ post 


which actuates switch mechanism. contract is assured 








at all times. 


at 220 volts A.C. or D.C. The Further information and cat- 


New York, N. Y. 


THE MERCOID CORPORATION 
4201 BELMONT AVE. 


25 CHURCH STREET 


Cable Address ‘’Mercoid’’ Chicago 


standard range of the 855 Ther- alog upon request. 





Chicago, Illinois, U.S.A. 





1129 FOLSOM STREET 


San Francisco, Calif. 
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FARNSWORTH 
STEAM PURIFIER 








DRY 
STEAM 


























OIL 
OR 
MOISTURE 
CANNOT 
PASS 











CLEAN WATER 
<+ DISCHARGE 


TWIN BALL VALVE 
DOUBLE CAPACITY 


TRAP M Pressures > | ‘a STEAM 


SEPARATORS 
SAME 
CONSTRUCTION 


STUDY 


The arrangement of tapered nozzles for speeding 
up the steam against the baffles ... The counterflow 
action throws such elements as oil, dirt, and water 
out of the flow of steam and deposits them against 
both sides of the baffles where they cannot be picked 
up again by the steam. and are free to drain to the 
separate receiving chamber. 


4 


. pa’ FLOAT. ROLLS BALLS 


Note double emergency trap drainage which effects 
important insurance advantages. 


FARNSWORTH COMPANY 


RENEWABLE MONEL METAL VALVES AND Engineers & Manufacturers 
SEATS FITTED WITH HERCULES HEAVY 


DUTY FLOAT. CONSHOHOCKEN, PA. 
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GDil-Fired 
HirFGGil SIMPLEX 
Backeted Boilers 


75° Day and Night 
For Only $120 Per Season 


“With a Heggie-Simplex Residence 
Boiler, my fuel consumption for the 
past winter has been only 2,000 gallons 
of fuel oil, which at 6c per gallon cost 
$120.00. I am heating an eight-room 
home and a large double garage to a 
temperature of 75° day and night.” 


J. A. Kuyper, Pella, Iowa. 


Oil Consumption 20% Under 
Government Estimate 


“The Heggie-Simplex Boiler which was 
installed in my residence last year is 
operating very satisfactorily. As this 
was installed in a new home, I, of 
course, have no comparative data, but 
I do know that the oil consumption was 
more than 20% under the estimated 
quantity based on government figures 
for this locality.” 


H. B. Finck, Baltimore, Md. 


12 Rooms, Baths, Studio and 
Garage on 3,000 Gallons 


‘My residence consists of twelve rooms, 
two baths, two toilet rooms and base- 
ment. The garage accommodates two 
cars and has a three room studio above. 
In addition to keeping the house, 
studio and garage at. the proper tem- 
perature, the Heggie-Simplex Boiler also 
supplied all of our hot water. 

It was very economi- 
cal to operate. Although 
the past winter was one 
of the most severe, only 
three thousand gallons 
of oil were used.” 

Wm. J. Lindstrom, 

Architect, 
Flossmoor, Ill. 





Heggie-Simplex Jacketed Boilers are constantly proving 


Keeps 11 Rooms Comfortable 
With 2,000 Gallons 


“Our Heggie-Simplex Jacketed Steel 
Boiler has given splendid results. My 
residence contains nine rooms, a base- 
ment and two bath rooms. The heating 
plant gave wonderful service, particu- 
arly during the severe, cold weather. It 
provided our hot water as well as heat. 
It was fired by an oil burner which 
used only two thousand gallons of oil 
for the entire season.” 


A. V. Lawless, Flossmoor, Ill. 


850 Ft. of Radiation 
Kept at 78° for $135.00 


‘During the last heating season, with a 
Heggie-Simplex Boiler, the total cost 
for oil was $135.00. I have installed in 
my house 850 feet of hot water radia- 
tion and I consider this consumption 
very low, particularly so as I have kept 
the house at all times in the neighbor- 
hood of 78°. The Boiler has cost noth- 
ing for repairs and has been most satis- 
factory.” 


W. H. Gibbs, Glenbrook, Conn. 


Cut Fuel Cost 25% 
With Oil 

‘During the season of 1928-1929 in my 
old boiler, we burned eight tons of coal. 
This winter, the Heggie-Simplex Boiler 
showed a 25% saving in fuel costs. It is 
the best investment I ever made in my 
house. Incidentally, the 
oil burner manufacturer 
was very pleased when 
told that his burner was 
to be installed under 
a Heggie-Simplex 
Boiler.” 

Frank A. East, 

West Roxbury, Mass. 


money-saving investments for owners of residences and 
small buildings. Their much larger combustion chamber 
gives any fuel—oil, gas, coal or coke—more room to burn. 
More heating surface is in direct contact with the fire; 
heat is absorbed faster. Numerous tubular flues, with an 
exceptionally large area of heating surface, unrestricted 
circulation and the jacket’s mineral wool lining assure 
complete utilization of all heat units. 

Of welded steel construction, the Heggie-Simplex Jack- 
eted Boiler is crack-proof and leak-proof—a particularly 
important safeguard in automatic firing! 


For details write Heggie-Simplex Boiler Co., Joliet, Ill. 
MEMBER OF THE STEEL HEATING BOILER INSTITUTE 


HEGGIE-‘SIMPLEX 


STEERER HEATING BOILERS 
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Windows and Radiators 


AAFTER all, the simplest way often is 
the best. From time immemorial we 
have set window frames some distance 
in from the outside wall surface. Then, 
when it came to placing radiators below 
the window sill, usually there was noth- 
ing to do but to let them protrude into 
the room. 

In New York’s largest skyscraper, the 
Empire State Building, they have taken 
the bull by the horns by placing the 
window frames flush with the outer face 
of the wall, thus accomplishing, at one 
stroke, an increase in rentable area 
through the removal of radiators and 
piping from the office floor space to a 
point within the thickness of the outer 
walls, and a more finished appearance 
of the room itself. 

It looks simple and it is. 
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NEW SCHOOL FOR SOCIAL 
RESEARCH, NEW YORK 


Equipped with 146 Sarco th 
Radiator Traps and 12 of 
Sarco Float and Thermo- - 


static Steam Traps. 
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Our Booklet P-75 tells all 
about them. Shall we 
send you a copy? 





School for Social Research 
of New York Chose Sarco Traps 


Because Sarco Radiator Traps proved by comparative tests to be 
the most practical for insuring cold-weather comfort, as well as 
for low maintenance cost, the School for Social Research chose 
them for their modern new school. In selecting equipment for 
this entire building, quality — instead of penny-pinching — was 
of first importance. 


Sarco Traps are quality traps through and through. They can be 
depended upon to perform satisfactorily. The heavy wall helical 
bellows has longer life due to the greater number of corrugations 
in the continuous spiral, insuring even distribution of the move- 
ment. Discharge opening is large and its lift is high, giving great 


capacity. They cannot air bind or freeze. The body is heavy 
S A RC O bronze, heavily nickeled—a strong handsome trap. 
R AD] ATOR SARCO COMPANY, Inc. 
183 MADISON AVE. 


NEW YORK, N. Y. 
TRAPS Branches in Principal Cities 
Sarco (Canada) Limited, 660 St. Catherine St., W., Montreal 









Editorial 


Ventilation Laws Are Blocking Progress 


“LOWLY but surely the conviction is striking 

home, even among the stoutest champions of 
the old order of compulsory ventilation, that most 
of the State ventilation laws now on the statute 
books are blocking progress. Intended primarily 
to safeguard the health of school children by pre- 
venting uninformed builders and school boards 
from omitting adequate ventilating equipment, the 
laws are operating today to restrict those in charge 
of school building construction to practices which 
are acknowledged to be out of harmony with pres- 
ent-day scientific conclusions on the subject. Much 
of the inertia in this matter is due, no doubt, to the 
fact that the industry finds it difficult to suggest 
any alternative in the way of compulsory ventila- 
tion requirements. 

Those who participated in the campaign which 
placed the compulsory ventilation laws on the 
statute books will recall the enthusiasm with which 
all elements in the industry backed up their efforts. 
At that time any suggestion that a portion of the 
air in a schoolroom or auditorium could be recir- 
culated was sure to be branded as so much heresy. 
Consequently the early protagonists of compulsory 
ventilation laid great stress on introducing a cer- 
tain amount of “fresh, outdoor air” per minute per 
pupil. Following the lead of the Boston School 
District, the amount usually specified was 30 cu. ft. 
When air washers made their appearance, it was 
discovered that not only could dust be taken out of 
the air, but odors as well. At about the same time 
the CO. air test fallacy was exploded and with it 
the theory that air becomes fouled or contaminated 
through respiration and that it is necessary to sup- 
ply continuously a certain amount of fresh air to 
keep rooms pure. As soon as these discoveries 
were made the conclusion was inevitable that there 
was something dead wrong with the ventilation 
laws as they stood. 

For a time ventilating engineers felt that if the 
laws erred, it was at least on the right side and that 
while the CO. content of the air might not be the 
correct criterion, it was at least an index of the 
required air quantities. Then came the open-win- 
dow agitation inaugurated by the report of the 
New York State Commission on Ventilation and 
conducted later through the American Public 
Health Association and the U. S. Public Health 
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Service through such leaders in the educational 
world as Winslow, Woods and Greenburg. Not 
only were heating men caught off their guard, 
but they were in a weak defensive position. The 
more they fought back the more their past, in the 
form of obsolete ventilation laws, came back to 
harry them. In spite of this, heating men as a 
body showed that they were not afraid to face the 
facts. They proved their case against the open- 
window advocates, but in doing so they were 
obliged to modify their former position and take 
up a new stand based partly upon the results of 
research but mostly upon the inescapable facts of 
actual practice. Unit ventilators, for instance, 
were coming into their own and were providing 
conditions which were not deemed possible when 
the original compulsory ventilation laws were en- 
acted. “Dry” air filters were simplifying the prob- 
lem of dust removal. At the same time excessive 
temperature and humidity were assigned their 
proper status as the chief causes of unhealthful 
indoor conditions. 

As the matter now stands, then most of the State 
ventilation laws are obsolete. They represent an 
era which is as dead as the dodo bird. In many 
States matters have reached a pass where the 
authorities have been obliged to approve ventilat- 
ing methods which could not have gotten by if the 
laws were interpreted literally. School boards 
throughout the country are pretty intelligent bodies 
of men. Compulsory ventilation laws specifying 
definite quantities of outdoor air during periods of 
occupancy, no matter how low the outdoor temper- 
ature may be, are not necessary for their guidance 
in providing adequate design. In proof of this 
statement, we need go no further than to cite the 
practice of school boards in those States which have 
no ventilation laws. As a rule, these boards have 
reacted admirably to.the propaganda on open-win- 
dow ventilation. 

It would be better by far to limit the require- 
ments to a high grade of talent in the engineering 
departments of school boards than to keep on stub- 
bornly endorsing laws which do not reflect the 
present state of the art. Action cannot much 
longer be delayed in this matter. The question is, 


will the heating and ventilating industry lead or 
follow? 











Design of Heating and Ventilating 
Systems for School Buildings 


by THOMAS F. DWYER 


Mechanical Engineer, Heating and Ventilating Division, New York City Board of Education 


HE design of heating and ven- 

tilating systems for school 
buildings offers many problems not 
ordinarily met in other type of 
buildings, due to the fact that venti- 
lation is invariably required in addi- 
tion to heating. It is the purpose of 
this article to describe systems ap- 
plicable to various types of rooms, 
and which have given satisfactory 
results. 

Where state or local laws are in 
force which might have requirements 
that differ from those hereinafter 
given, they should be followed for 
that particular locality. 


Classrooms 


Classrooms require a combination 
of heating and ventilating. The 
room temperature should range 
between 68° and 70°, the heating 
should be based on such figures, with 
the ventilating requirement being 
based on an air quantity of 30 cu. ft. 
per min. 

Owing to simplicity of installation, 
and saving in construction costs, the 
unit system offers the best solution. 
The air should be supplied to the 
classroom by means of a ventilating 
unit placed near the front of the 
room, and the exhaust air taken 
through the wardrobes placed at the 
side or rear of the room. The vent 
outlets at the top of the wardrobes, 
should be connected to_ horizontal 
ducts run in a hung ceiling in the 
corridor, so as to connect to vertical 
flues leading to an exhaust fan lo- 
cated in the attic or in a pent-house 
on the roof. The vents, where it is 
desired to omit the exhaust fan, may 
be of the gravity exhaust type, con- 
nected to a ventilator above the roof. 
This ventilator should be of a type 
that will prevent back drafts. 

As the heat supplied by the ven- 
tilating unit is generally insufficient 
to take care of the total heat loss, a 


direct radiator may be placed in the 
room to supplement the ventilating 
unit. 

The reader is referred to the 
Guide, published by the American 
Society of Heating and Ventilating 
Engineers, for proper heat loss fac- 
tors, and also for the velocities to be 
used in the design of the ventilating 
systems. 

Fig. 1 shows a typical classroom 
layout and the necessary computa- 
tions for calculating the heat loss 
requirements are given in Table 1. 

In general, due to the necessity of 
providing air for ventilation, the in- 
direct or hot blast type of heating 
system will be found to give the 
most satisfactory results for the 
rooms hereinafter mentioned. The 
typical arrangement for this type of 
system is to provide a tempering 
stack on the inlet side of the supply 
fan designed to heat the incoming 
air from the prevailing outdoor 
winter temperature to a final tem- 
perature of 70°. 

On the discharge side of the fan, 
reheaters are provided to heat the 
air to the temperature required to 
offset the heat losses from the room, 
plus the loss from the duct system 
itself. The loss from the duct sys- 
tem will vary with the location of 
the ducts and may be figured at from 








5° to 10°. If the supply ducts are 
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Fig. 1. 


should be properly insulated, to pre- 
vent excessive loss of heat. 

Where rooms have more than one 
exposure, the supply system should 
be divided into the required number 
of branches, to supply the proper 
amount of air to each side of the 
room, and a reheater provided for 
each branch. This will permit of 
more flexible temperature control 
than if all of the air is passed 
through one reheater. 

The volume of air required will be 
determined, either on the basis of a 
given number of air changes per 
hour, or on a required number of 
cubic feet per minute per occupant. 

In the following paragraphs the 
method of determining the volume 
of air required and the proper room 
temperature will be given for each 
respective room. Unless otherwise 
noted, the volume of air to be ex- 
hausted in each case should be com- 
puted as being equivalent to approx- 
imately 80% of the supply. This 
arrangement tends to build up a 
slight pressure in the room, which 
helps to offset excessive infiltration 
losses on windy days. 


Playrooms 


Heating of a playroom should be 
so arranged that the heating appli- 
ances do not interfere with the play 
space, and where direct radiation is 
used it is necessary to provide guards 
to prevent children being burnt. As 
ventilation is also required, the use 
of air for both heating and ventilat- 
ing is desirable for this type of room. 

The volume of air required should 
be based on a 10-min. air change, the 
temperature of the room being 65. 

Air should be supplied to the 
room through grilles located in piers 
on the outside walls, being dis- 
charged in a horizontal direction, 
across the windows, at a height of 
8 ft. above the floor. 
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TABLE 1 
—, f 1 2 3 4 
Requi SAS 
am Tea. Area Heat Loss Exposure Sq. Ft. 
Factor Factor Radiation 
Wall (28 ft. 6 in. x 14 ft.) —2 
(9 ft. 2 in. x 10 ft.) = 399—184 70 215 0.07 1.20 18 
REE BOE siaceseiaiss 0dr alalccave's & ciacnieens 184 0.29 1.20 64 
Infiltration (32 x 4)............ 128 0.12 1.20 19 


Total square feet radiation required 101 


Vent outlets should be located at the 
floor, near the middle of the room, 
where the room has exposed surfaces 
on two sides, or on an inside wall 
where only one wall is exposed. 

Where toilet rooms are adjacent to 
the playroom, part of the exhaust air 
from the playroom should be taken 
through the toilets, as described 
under the heading of toilets. 


Auditorium 


Requirements for an auditorium 
should be based on supplying 30 cu. 
ft. of air per min. per occupant and 
maintaining a room temperature of 
70°. However, due to the large cubic 
contents per occupant provided in 
the average auditorium, it is rec- 
ommended, where permissible, that 
the quantity of air be based on the 
supplying of 20 cu. ft. of air per 
occupant. 

Air is delivered to the room 
through grilles, located in the win- 
dowsills, the air being distributed in 
a vertical direction over the win- 
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Deduct for ventilating unit 
Direct radiation to be installed 


dows. Vent outlets should be pro- 
vided at the floor level near the cen- 
ter axis of the room at the rear of 
the auditorium. In addition, mush- 
room vent outlets should be provided 
in the floor near the center of the 
room, connecting with plenum cham- 
bers located below the floor. 

A supply outlet should also be pro- 
vided for the stage, but no vent out- 
let need be provided, the air being 
allowed to pass out through the au- 
ditorium vent outlets. 

A vent outlet should be provided 
in the top of the motion picture 
booth, connected to a flue extending 
above the roof, with a ventilator 
hood on top of same. No damper 
should be provided in this flue. 


Gymnasium 


Due to the use of this type of 
room, where the occupants are en- 
gaged in forms of activities that 
tend to stir up dust, the upward type 
of ventilation will be found prefer- 
able. 

The air quantity should be based 
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on an air change every 10 or 15 min., 
the latter quantity being used for 
rooms over 15 ft. high, the room 
temperature being 60°. 

Air is supplied at the floor level in 
a horizontal direction through grilles 
located at the outside walls. In ad- 
dition, outlets should be provided to 
distribute air across the windows 
just above the sill to offset drafts. 

Vent outlets should be located in 
the ceiling, at the center of the room. 


Locker Room 


Air quantities should be computed 
on the basis of a 10-min. air change, 
with a room temperature of 80°. 

Distribution of the air should be 
at the floor, either through outlets 
located in the walls under the win- 
dows, or in the piers at the side of 
the windows. Provision should be 
made in the lockers, either by pro- 
viding louvered openings or wire 
mesh panels, to allow the air to pass 
through same. The tops of the lock- 
ers may have wire mesh panels, 
with a vent duct connected to the 
top of each group of lockers. This 
vent duct should be connected to a 
main vent duct leading to the ex- 
haust fan. 

This arrangement permits of a 
positive circulation of air through 
the lockers, essential where gym 
suits or other clothing may be stored. 

Another method is to have perfora- 
tions, or wire mesh panels, in the 
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Fig. 2. Typical Playroom Plan 
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rear of the lockers which connect to 
a furred-out vent space in the rear 
of the lockers, to which a connection 
is made leading to the main vent 
duct. This method should be used 
where lockers are placed in tiers, 
one above the other. 

As the locker room is invariably 
used in connection with the gym- 
nasium, the supply and exhaust sys- 
tems may be combined with the gym- 
nasium system, making one system 
for both rooms. 


Cafeterias and Lunch Rooms 


Air supply should be based on a 
10-min. air change, with a room 
temperature of 70°. The volume of 
air to be exhausted should be cal- 
culated as approximately 90% of the 
supply. 

The upward system of ventilation 
should be used similar to that used 
for gymnasiums where air is deliv- 
ered at the floor level and exhausted 
through outlets in the ceiling. 


Kitchens 


As the kitchen is an integral part 
of the cafeteria, the supply of air 
should be from the same system. 
The exhaust system should be in- 
dependent of the cafeteria. 

Air supply to the kitchen should 
be based on a 5-min. air change, 
with the exhaust calculated on the 
basis of a 3-min. air change. The 
room temperature should be 65°. 











Section. A-A 


Fig. 3. Details of Supply System 


It will be noted that the volume 
of air to be exhausted exceeds the 
volume of air supplied to the room. 
This excess of air should be made 
up by providing vent openings be- 
tween the cafeteria and the kitchen, 
either in the doors or partition 
separating them. 

This arrangement permits of a 
flow of air from the cafeteria to the 
kitchen, thus tending to eliminate 
any kitchen odors from passing out 
into the cafeteria. 

Air supply should be distributed 
at the floor level, through grilles 
located at piers adjacent to the win- 
dows. The exhaust should be through 
hoods placed over the cooking ranges, 
stock pots, and baking oven, or other 
cooking apparatus. Vent outlets 
should also be provided over or ad- 
jacent to steam tables and coffee 
urns. 

A separate exhaust fan should be 
provided for the kitchen, with the 
discharge from same leading to a 
flue terminating in a ventilator above 
the roof. A fire damper, controlled 
by a chain with a fusible link, located 
near the range hood, should be pro- 
vided in the discharge from the fan, 
to close automatically in the event 
of a grease fire starting at the range. 

A perforated pipe located in the 
hood, connected to the steam main 
with a quick opening valve placed in 
the connection, should be provided 
in an accessible position to be used 
to smother a grease fire. 
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Chemical Laboratories 


This type of room requires a posi- 
tive exhaust system to prevent odors 
from passing out into the building. 

Fresh air supply may be provided 
by the use of ventilating units, giv- 
ing an air change every 5 min. The 
exhaust system should be an inde- 
pendent system connected to an ex- 
haust fan, designed to give an air 
change every 3 min. 

Special vent hoods, designed to 
provide a positive exhaust from the 
tables, should be located on each 
table at the end used for conducting 
experiments. In addition vent out- 
lets from the top and bottom of each 
fume hood should be provided. 

Velocity through the openings at 
the table should be about 1000 ft. 
per min., and that through the open- 
ings in the fume hood between 400 
ft. and 500 ft. per min. 

Additional vent openings may be 
provided on the wall opposite the 
windows as required to take care of 
the total exhaust volume. 

Duct work used in the exhaust 
system should be made of lead clad 
copver, or other acid resisting ma- 
terial, and the exhaust fan should 
also be constructed of acid resisting 
material. 


Toilet Rooms 


An independent exhaust system 


designed to give an air change every 


ee 


SG ee 


September, 1930 SCHOOL BUILDING REFERENCE NUMBER 69 





























































































































































































































= Ly “het — 
GIRLS DRESSING ROOM. | OFFICE Al 
- a PIANO RM. STOLE BM 
| GIRLS Joiler \ 
5 Ur L 
, + _— + +3) Ic 
4% , 75 \ 
; —) |, FR, ————} 
i 
2 Dvez Sizes Same as ovposspe se x 
NN SYGSS SHALL ROM THR OPM MES 
36 NE PROVIDED 1 STEEL EUPERS 
eo 
fo “ss : 
TT 8 
. 3) |e 
¢. at Je F 
ut N 9 2 ¢. o 
N os 
XQ Ls gt + 
S 3 
4$o z \—_ Sis 7 
| . : 
: g t ip ail] 3 
«<5 
4 : x | 28 3 
nN R I$ 6 
‘ ts Sas : Ve 
x x & e 
IN & ‘S 4,9 $ a 
Ww iw 20 ms 
Se " > 76 \ \ be 
X 8 x | SS < 
| Bs S | 3 
§ N ig = g ™ 
NS S »S IS 6 
Wy U5 a 
NOK 24o0 
an xs / 5 g < 
j hy ~ ~ 4 a 
1 el rs — So r ft = 
MT a [ 
an 
/ 
l2 
2 
“ 
$ | 
a =< 





























mien El a3 
fl 
\ 
n 
ic 
| 

















THIRD | FLOOR ' PLAN 
GIRLS GYMNASIUM 





70 


5 min. in all pupils’ toilets should be 
provided connected to a toilet exhaust 
fan, discharging to a _ ventilator 
above the roof. The duct work for 
this system should be constructed of 
copper. The exhauster should have 
a galvanized coating. 

Louvred openings in the bottom 
panels of the doors will permit of 
the circulation of air from the cor- 
ridors or adjoining rooms. 

Vent outlets should be located near 
the floor, and not at the ceiling. This 
can be accomplished by providing a 
furred-out space, along the line and 
at the rear of the toilet stalls, in 
which grilles are placed. This also 
permits concealing the plumbing 
pipes. A vent opening should also 
be provided at the end of the urinals. 


Shower Rooms 


Exhaust ventilation, designed to 
give an air change every 5 min., 
should be provided to remove the 
steam and vapors from the room. 
The vent outlets should be located at 
the ceiling. 


Resume 


Due to the intermittent character 
of school heating systems, it is recom- 
mended that 25% be added to the 
amount of direct radiation required 
for classrooms, to allow for quick 
heating in the morning. 

In the indirect systems, this can 
be accomplished by providing a by- 
pass, or recirculation duct, between 
the inlet to the exhaust fan and the 
inlet to the supply fan. This recir- 
culation duct should be arranged to 
permit recirculation of approximate- 
ly 80% of the total volume to be 
exhausted, the other 20% being sup- 
plied from the fresh air intake duct. 
This can be done by suitable arrange- 
ment of dampers. 

Ventilating units, and all indirect 
systems, should be equipped with 
suitable filters to remove dust from 
incoming air. 

The final temperature of the air 
required in all indirect systems may 
be calculated from the following 
formula: 


H 
1, ™ 


Where :— 


T.= Temperature rise required 
above room temperature. 





Q x 60 x 0.018 


HEATING AND VENTILATING 


H = Total heat loss in B.T.U. per 
hour. 


Q = Cubic feet of air per minute 
supplied to room. 


Thus, for a room having a total 
heat loss of 330,000 B.T.U. per hr., 
the air supply being 8600 c.f.m., the 
temperature of the air leaving the 
reheater, above the room tempera- 
ture, would be: 


330,000 
t,- 





8600 x 60 x 0.018 


330,000 
———— = 35.6° 
9288 

To find the final temperature of 
the air leaving the reheaters, we 
must add the temperature of the 
room, and the duct losses to the 
above, which would give us, 36° + 
70° + 5° = 111°, the required final 
temperature of the air leaving the 
reheater. If the final temperature 
of the air exceeds 120°, more air 
should be supplied to the system, as 
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it is not good practice to supply air 
at a greater temperature than 120°, 

The amount of radiation to be 
omitted from the total required to 
allow for the heat supplied by the 
ventilating unit may be calculated 
by the following rule: 


Q x 60x 0.018 
E 





= T, 


Where :— 


R = Square feet of radiation to be 
omitted. 


Q = Cubic feet of air per minute, 
supplied by ventilating unit. 
T, = Difference between final tem- 
perature of air leaving unit, 
and room temperature. 
Thus for a ventilating unit supply- 
ing 1200 cu. ft. of air per min. with 
a final temperature of 80°, the room 
temperature being 70°, we would 
have: 
1200 x 60 x .018 x 10 





= 54 sq. ft. 
240 
radiation to be omitted. 
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PLAN SHOWING ARRANGEMENT OF HEAT FLUES AND GRILLES AT Piers 
FOR CAFETERIA OR GYMNASIUM 











Fig. 5. Plan and Elevation of Heat Flues and Grilles at Piers 
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Practice in Philadelphia 


by JOHN D. CASSELL 
Superintendent of Buildings, School District of Philadelphia 


It is indeed difficult to criticize an 
article so well written as Mr. Dwyer’s, 
describing the practice as carried 
out by him and his associates. Heat- 
ing and ventilating of school build- 
ings cover an exceedingly broad field 
and it cannot be assumed that any 
hard and fast rule can be laid down 
to cover all cases. The size and type 
of building, its location, type of help 
available for operation, amount of 
money available for installation and 
many other features should be taken 
into account in selecting the system 
best suited for the job. 

Following are a few items in which 
our practice in Philadelphia differs 
from that described by Mr. Dwyer. 

Under “Playrooms” the author 
makes mention of removing part of 
the exhaust air from the playroom 
through the toilets; this has the very 
objectionable feature that if the fan 
is shut down the cycle of movement 
may be reversed and this would far 
offset any saving accruing from such 
design. 

Some doubt exists as to whether 
the system of ventilation outlined by 
the author would give good distribu- 
tion in any but a small auditorium 
with a comparatively low ceiling. In 
the Philadelphia school buildings the 
air is sometimes introduced through 
mushrooms in the floor and grilles 
in the window sills. Air delivered 
through grilles in the window sills is 
reheated by passing over direct 
radiators concealed behind the panel- 
ling. In some of our larger and 
more recently-built school buildings 
the air is introduced at the ceiling 
and taken out through mushrooms 
in the floors. 

Air is introduced in a gymnasium 
as in any other room to provide good 
clean air for respiratory purposes, 
80 that the question arises, why use 
an upward system of ventilation 
which will tend to leave dust-laden 
air at the breathing line. Would not 
a downward system properly de- 
Signed give better results? 

Ten-minute air changes or six 
changes an hour seem like an insuffi- 
cient quantity if the locker-room 
houses the gymnasium clothing, 


towels, etc. We use ten to twelve 
changes per hour. It seems prefer- 
able to have the gymnasium exhaust 
system separate from the locker room 
system for the same reason as men- 
tioned in Paragraph 1. 

We find toilet rooms best vented 
through the hopper bowls and the 
bottom of the urinals, thus removing 
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the most objectionable odors directly 
at their source, and not giving them 
a chance to filter through the room. 
The main vent stack is of masonry 
and is located directly back of the 
hopper closets. 

Urinals are vented into a small 
vent space directly behind them 
which, in turn, is connected to the 
main vent by a sheet-metal duct. We 
never have found it necessary to use 
copper ducts as 22 gauge galvanized- 
iron has sufficed for 25 years, and 
we have never replaced one from 
rusting out. 


Practice in Seattle 


by MARIUS ANDERSON 
Mechanical Engineer, Seattle School District No. 1 


THE general practice in the class- 
rooms of the Seattle School District 
is to use what is known as the split 
system of heating and ventilating, 
that is a supply of fresh air to each 
room at a temperature of 68° to 70° 
and the heat loss due to radiation 
made up by a direct radiator in each 
room thermostatically controlled. 

In the grade schools the exhaust 
is taken through the wardrobes; 
where these are fitted otherwise the 
vents are taken out at the floor line 
through vent openings. 

Individual supplies are taken to 
each room from a main trunk duct, 
generally run in a tunnel, and indi- 
vidual gravity vents are taken from 
each room and led to the attic where 
a main vent duct with roof ventila- 
tors is provided. More than one sup- 
ply and vent is provided in the larger 
rooms in order to secure good dis- 
tribution. The entire supply and 
gravity exhaust system is balanced 
to give a uniform distribution of the 
air to each room and the supply and 
vent to each room is arranged to in- 
sure circulation of air throughout the 
entire room, eliminating any dead 
pockets. 

Air washers are installed where- 
ever it is desired to recirculate much 
of the air and where the building is 
located in a district where sawmills 
or other dirt-producing plants are 
nearby. 

Wherever air washers are provid- 
ed a tempering coil is installed ahead 
of the washer and a reheating coil on 


the discharge side in order to control 
the humidity of the air. No humidi- 
fiers are installed. 

Heat loss from each room is fig- 
ured as outlined in the “Guide,” with 
an additional allowance for wind ex- 
posure and for heating up. 

The state law requires 30 cu. ft. of 
air per min. per person, and this is 
generally followed. 

A slight pressure is maintained in 
the room to prevent infiltration. 

Unit type ventilation systems have 
been tried with more or less success, 
but trouble has been experienced 
with cold drafts and noise. The 
latest model units have greatly im- 
proved this condition. 

Hot blast systems have been used 
and the individual control to each 
room has overcome some of our 
troubles as regards the heating of 
rooms on the east and west sides 
when one side of the building is ex- 
posed to the hot sun and the other 
side in the shade with the thermom- 
eter around 30°. Noise and temper- 
ature control have been our greatest 
problems as regards classroom ven- 
tilation. 

* Careful attention is given the duct 
connections to the fan and the con- 
struction of the duct as it leaves the 
fan in order to eliminate noise. Can- 
vas connections are used between the 
fan and duct and large sweep gradu- 
ally tapering ells installed where 
necessary. Fan and motor founda- 
tions and the type and speed of the 
fan and motor are also given careful 
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consideration, as high outlet veloc- 
ities and solid concrete bases have 
given trouble. 

A temperature of from 68° to 70° 
is maintained in the room with rela- 
tive humidities ranging from 50% 
to 60%. 


Playrooms 


Playrooms are not provided with 
an air supply except under special 
conditions. The rooms are generally 
made large with high ceilings and 
considerable glass exposure. Window 
ventilation is employed, with unit 
heaters for heating and circulating 
the air. Direct radiation is not satis- 
factory, due to interference with 
play. 

Playrooms are arranged to be 
heated from 50° to 70° as they are 
used for various purposes. Ceiling 
vent outlets with mechanical ventila- 
tors are provided together with floor 
vent outlets. The floor vents have an 
area approximately twice the area of 
the ceiling vents. 


Auditoriums 


The hot blast system of heating 
and ventilation is generally installed 
together with either direct radia- 
tion or unit heaters to be used when 
the room is being occupied by small 
groups. Supply inlets have generally 
been located on the sides with vents 
on the balcony, under the balcony at 
the sides of the stage and a small 
vent on the stage, as it has been 
found that the stage gets very warm 
when no fly gallery with outside ex- 
posure is installed. 

A supply of from 10 to 15 cu. ft. 
per person is generally provided. Air 
washers with tempering and reheat- 
ing coils together with variable speed 
fans are provided to give a flexible 
control of heat and air supply. 
Thermostatic control is provided. 

Motion picture booth ventilation 
is provided according to ordinance 
which provides for a vent without 
damper of fireproof construction. It 
is attempted to secure a movement 
of air from the stage towards the 
rear of the room, but due to arrange- 
ments this is not always possible. 


Gymnasiums 


These rooms are maintained at 
from 55° to 65° with air supply 
where seats are provided for public 
exhibitions, otherwise unit heaters 
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on the inside wall with window ven- 
tilation and a few ceiling vents near 
the inside are provided. 

All unit heaters have floor supplies 
and the discharge about 10 ft. above 
the floor. 

As the students in these rooms are 
always in action the problem is prin- 
cipally one of preventing stagnant 
areas, and supplying some heat. 


Locker Rooms 


Locker rooms have always been a 
source of bad odors and foul air. 
This is especially true of locker 
rooms for gymnasium use. 

A change of air once every 6 min. 
through the use of an exhaust fan is 
provided in gymnasium locker rooms 
with an outlet at the floor and an- 
other near the ceiling. 

When these rooms are adjacent to 
shower rooms air is supplied to the 
locker room at the far end and ex- 
hausted through the shower room 
about half way to the ceiling, in order 
to eliminate as much of the steam 
as possible. 

In the ordinary class locker rooms 
air is supplied at the rate of 5 to 6 
changes an hour with gravity ex- 
hausts at the floor, and two-thirds of 
the distance from the floor. 

Ducts are arranged to give a uni- 
form distribution of air throughout 
the room. 

It is the writer’s opinion that a 
positive air circulation through the 
lockers will improve air conditions 
in these rooms. Only a very little 
radiation is provided. 


Cafeterias, Lunchrooms 
and Kitchens 


Lunchrooms are ventilated by sup- 
plying air at the rear or sides and 
exhausting through floor outlets near 
the kitchen end. This is necessary 
in order to prevent kitchen odors en- 
tering the lunchroom. Air is changed 
6 times an hour and a temperature 
of 68° maintained by direct radia- 
tion. 

As the kitchen is nearly always 
adjoining the lunchroom, the ventila- 
tion of the kitchen is a part of the 
lunchroom system. Only exhaust ven- 
tilation is provided in the kitchen 
but this at the rate of twenty changes 
an hour. No supply is provided and 
air is drawn in from the lunchroom 
and adjoining spaces in order to pre- 
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vent any odors getting to other por- 
tions of the building. 

Care must be exercised in locating 
the exhaust outlet on the roof to pre- 
vent the odors from getting into the 
building through windows or air in- 
takes. A hood is provided over the 
entire range, soup kettles and steam 
cookers, and exhaust openings dis- 
tributed over this entire area. Along 
with these there are provided a few 
openings in the ceiling along the 
front of the canopy. A separate ex- 
haust system is provided for the 
dishwashing room with outlets at 
the dishwasher exit and the drying 
table. 

Condensation troubles have been 
overcome by the use of insulating 
material of such thickness that the 
dew point is not reached on the room 
side. A fire damper is installed in 
the kitchen exhaust duct to close 
automatically in the case of a grease 
fire. 


Toilets 


Toilets are provided with exhaust 
ventilation only with grilles in or 
over the doors for the admission of 
air. 

Exhaust openings are provided at 
the back of each toilet connecting to 
a pipe space in the rear. One small 
vent opening is also provided near 
the ceiling. The exhaust duct is con- 
nected to the pipe space. Six air 
changes per hour are provided. 

All urinals are provided with local 
vents through the waste pipe whereby 
air is circulated downward through 
the pipe and up through the pipe 
space in the rear. 

Supply and vent openings are s0 
arranged that air is circulated 
throughout the entire room. 


Chemical Laboratories 


Chemical laboratories are provided 
with 10 changes of air per hr. Air 
is supplied at the corridor side and 
exhausted through floor vent outlets 
on the same side, except that an in- 
dependent exhaust fan is provided 
to the exhaust from fuming hoods on 
each table. A velocity between 150 
and 200 ft. per min. is provided 
across the face of the opening. 


Cooking Rooms 


Cooking rooms using gas stoves 
have presented quite a problem on 
account of the heat and odors. A 
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system was devised whereby air was 
supplied to the rooms at 10 changes 
per hr. and exhausted through ceil- 
ing outlets distributed over the en- 
tire room at 6 changes per hr., and 
floor exhaust openings provided an- 
ether 6 changes, providing a total 
exhaust of 12 changes per hr. The 
exhaust system is only used during 
periods when the ranges are in use. 


Construction and Design 


All metal used in the exhaust and 
ventilating systems is galvanized 


SCHOOL BUILDING REFERENCE NUMBER 


iron. Velocities of 800 to 1200 ft. 
per min. are maintained in the main 
trunk ducts, 500 to 800 ft. in branch 
ducts and 150 to 400 in heat outlets 
in the rooms. 

Exhaust outlets are designed for 
a velocity of from 250 to 500 indi- 
vidual gravity, exhaust ducts 550 to 
800, and main exhaust ducts from 
800 to 1400 ft. per min. 

Dampers are provided in all ducts 
for volume regulation and remote 
control dampers are provided for all 
roof inlets and outlets. 


Practice in Kansas City 


by NATE W. DOWNES 


Chief Engineer and Superintendent of Buildings, School District of Kansas City, Mo. 


BOILER rooms should be situated 
at as central a point with respect to 
the building as possible, and should 
be designed for a maximum of natu- 
ral light. 

Head-room should be sufficient to 
permit easy uptake from boiler, 
smoke and steam, with space for at- 
tendant to stand upright on top of 
boilers, making easily accessible all 
valves. Floor space should be such 
as will permit setting boiler or boil- 
ers out in the open, with all parts ac- 
cessible for operation and repair. At 
least a 4 ft. space should be provided 
between rear of boilers and wall, so 
arranged that attendant can pass 
through and entirely around the boil- 
ers. Elevation of floor should be such 
that water of condensation from 
heating coils will flow by gravity to 
pump, eliminating any lift on pump 
suction. 

Space in front of boilers should be 
sufficient to renew tubes, with space 
above for hot water tanks, etc., in- 
cluding necessary platform, runway 
and ladder for making all such equip- 
ment accessible to attendant at all 
times. 

A spacious, well-lighted boiler room 
is a joy forever. 


Heating Methods 


Kansas City has 110 schools, among 
which will be found all types of heat- 
ing known to man. The practice in 
the last ten years has been to use the 
so-called split system. Two schools, 
however, have been equipped with 


unit ventilators. Schools built prior 
to 1920, for the most part, were 
equipped with the so-called fan-blast 
system. The split system seems to be 
proving quite satisfactory and is free 
from most of the objections of the 
other systems, but still has objections 
of its own. There seems to be a more 
uniform temperature obtainable be- 
tween floor and ceiling, less com- 
plaint from cold blasts of air, and 
closer regulation. It is flexible and 
economical in operation. 

The split system is used for the 
school proper. Auditoriums, and 
gymnasiums are heated and venti- 
lated independently from separate 
blast units, the temperature being 
controlled from thermostats set in 
the spaces to be heated, by regulating 
steam flow to reheating coils. This 
arrangement makes for very satis- 
factory results from the standpoints 
of flexibility, economy and comfort. 

We have not yet found a more sim- 
ple and effective method of testing 
ventilation than with the anemom- 
eter. Our diffuser heads are sized for 
low velocity and are so designed as 
to prevent draft. They are located on 
the inside wall with vents on same 
side, which seems to give a fairly 
good air distribution. Wardrobes 
usually are all set on this inside wall 
and the air is ventilated through 
the bottom, full length of wardrobe, 
which seems to make the distribu- 
tion somewhat more even. 

The State of Missouri does not 
define by statute the amount of air 
for school ventilation. The conven- 
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tional 30 cu. ft., however, has been 
used in all schoolroom calculations, 
20 cu. ft. for auditoriums and four 
to six air changes in gymnasiums, 
depending on the amount of seating 
space provided. 

The last few schools laid out have 
been calculated on a basis of 25 cu. 
ft. per pupil. The writer is of the 
opinion that, with the quality of air 
available in Kansas City, 20 cu. ft. 
would prove quite satisfactory. 

Mr. Dwyer states that “Owing to 
simplicity of installation, and saving 
in construction costs, the unit sys- 
tem offers the best solution’ for 
classroom heating and ventilating. 
All engineers are not agreed that 
this is the “best solution,” nor do I 
believe that they are agreed that 
such an installation can be installed 
at least first cost as implied in 
Mr. Dwyer’s article. 

Like others, I do not believe the 
best system has yet been devised for 
heating and ventilating classrooms. 
However, the unit system has its 
merits and when properly selected 
and installed gives about as good re- 
sults as any. 

Mr. Dwyer advocates an exhaust 
fan in attic for drawing air out of 
the rooms but adds that if desired 
the exhaust fan can be omitted. It 
has been our experience that to ap- 
proach desired air motion and dis- 
tribution in such a system, the vent 
outlets should not only be gravity 
action but somewhat restricted. 

The addition of a radiator in the 
room with the unit ventilator does 
make possible closer automatic tem- 
perature regulation. However, with 
sufficient heating element capacity in 
the unit ventilator divided and with 
separate steam control, it is the 
writer’s opinion that satisfactory re- 
sults can be obtained without the use 
of an additional radiator. 

For heating and ventilating audi- 
toriums, gymnasiums, swimming 
pools and other rooms of a like na- 
ture which are used separately and 
at different times, both during and 
outside of school hours, the hot-blast 
system, with a separate fan, heating 
coils and duct work for each room, 
seems to prove the most satisfactory 
both as to results and economy. 

The writer has observed in his ex- 
perience with school heating and ven- 
tilation that the system which pre- 
vents the cold down drafts on the 
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exposed glass side of the classroom 
is the system that proves the delight 
and joy of the official in charge of 
cperation, ten or fifteen years after 
installation. Most any type of heat- 
ing and ventilating system will func- 
tion satisfactorily in a new tight 
building. When the window frames 
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have shrunk and the windows become 
more or less loose, infiltration losses, 
resulting in cold down drafts, in- 
crease surprisingly fast, regardless 
of a competent and vigilant mainte- 
nance force, and it is then that the 
type of heating system shows its 
merits or demerits. 


Practice in San Francisco 


by H. S. HALEY 


Consulting Engineer 


IN California the lowest average 
outside temperature with which the 
engineers have to deal during the 
heating season is 25°. Practically all 
the school building mechanical equip- 
ment we have designed has been laid 
out as follows: 

Classrooms are heated to 68° to 
70° with direct radiation and win- 
dow ventilation, or with universal 
heaters. 

Corridors are heated to 68° by di- 
rect radiation or footwarmers sup- 
plied with warm air, the air being 
supplied by gravity or by fan sys- 
tem. 

Playrooms are generally open to 
the outside with direct radiators in 
some sheltered portion. 

Auditoriums in grammar schools 
are heated and ventilated by the 
plenum system, or universal heaters. 

Auditoriums in junior high and 
senior high schools are ventilated and 
heated on the basis of 30 c.f.m. per 
person, by the plenum system, air 
being injected into the auditorium 
through mushrooms under the chairs 
of the main and balcony floors, the 
main floor being supplied by one fan 
and the balcony by a second fan. The 
foul air is exhausted at the ceiling 
under balcony by one fan and from 
main ceiling at rear of balcony by a 
second exhaust fan. The air is taken 
from outside, or recirculated, and is 
passed through air filters, or cooling 
type air washers, depending on loca- 
tion, and when heated is thermostati- 
cally controlled to 68° in auditorium. 

Choral rooms or small theatres 
have practically the same equipment 
as the larger auditorium. 

Gymnasiums and shops are heated 
by direct radiation or unit heaters. 

Locker rooms are installed on each 
side of the corridors. The outside 


doors to the corridors are very sel- 
dom closed during the school hours. 
Very few schools built during the 
last ten years in California have 
locker rooms. 

Cafeterias and lunch rooms are 
heated and ventilated in the larger 
schools by plenum system, unit heat- 
ers, or direct radiation. Small lunch 
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rooms are heated by direct radiation, 

Kitchens employ exhaust ventila- 
tion only by separate exhaust fan 
system. In larger schools this sys- 
tem includes a supply fan. 

Chemical laboratories are heated 
by direct radiation or unit heaters, 
and exhausted by a separate fan sys. 
tem. 

Toilet rooms, by gravity or me- 
chanical exhaust ventilation, depend- 
ing upon location in the building. 

Shower rooms, by exhaust ventila- 
tion. 

Shower dressing rooms are heated 
by direct radiation or unit heaters, 
and supplied with exhaust ventila- 
tion. 

During the last few years we have 
designed a number of school build- 
ings that are heated by electricity. 

The above are the general methods 
of heating and ventilating used in 
the school buildings during the last 
five years. Up to that time the split 
system was used in the larger schools. 


Practice in Indiana 


by RALPH W. NOLAND 


Consulting Engineer 


BBRIEFLY, the Indiana laws on 
school-house heating and ventilation 
cover the following points: 

In each schoolroom throughout the 
school session, foul air must be with- 
drawn from the school room at a 
minimum of 1800 cu. ft. per hr. for 
each 225 cu. ft. of said schoolroom 
space regardless of outside atmos- 
pheric conditions. 

Flues and vents: In plenum or 
blast systems of ventilating, warm- 
air flues and vent flues must have a 
cross-sectional area of not less than 
10 sq. in. for each pupil based on the 
seating capacity of the room. In 
gravity systems of ventilation, warm- 
air and vent flues must have a cross- 
sectional area of not less than 16 sq. 
in. per pupil based on the seating 
capacity of the room. 

Temperature regulation: Full tem- 
perature regulation is required by 
the State Board of Health as part of 
the system in each schoolroom. 

Inspection of plans: The State 
Board of Health makes a thorough 
inspection of each set of plans show- 
ing heating and ventilating equip- 
ment before same can be installed 


and these plans must be passed by 
the board before contracts can be let 
for the work. 


Classrooms 


In general, engineers and archi- 
tects follow out the systems of heat- 
ing and ventilating of classrooms as 
outlined in Mr. Dwyer’s article. Air 
requirements are met by direct-in- 
direct radiators or by unit ventila- 
tors placed in the room or by central 
ventilating systems of the indirect 
type. Usually some direct radiation 
is placed in the classrooms. In some 
cases the foul air is drawn from the 
room by means of mechanical ven- 
tilating systems although gravity 
vent flues are used. With the s0- 
called direct-indirect systems aspir- 
ating coils are installed as a rule in 
gravity vents. Full automatic tem- 
perature regulation is now installed 
in connection with all classroom heat- 
ing and ventilating. 


Playrooms 


Usually playrooms are treated ex- 
actly as the classrooms as regards 
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heating and ventilating require- 
ments, although this is not always 
done. 


Auditoriums 


The practice used regarding school 
auditoriums in Indiana usually fol- 
lows out of the requirements as out- 
lined in Mr. Dwyer’s article. It is 
usual to install either unit ventila- 
tors or individual systems of mechan- 
ical ventilation. Sometimes provi- 
sion is made for partial recirculation 
of the air. 


Gymnasiums 


In some of the smaller gymnasi- 
ums only direct radiation is installed 
with vent flues. Usually, however, 
the practice follows closely the sug- 
gestions of Mr. Dwyer. 


Locker Rooms 


Locker rooms are ventilated, in 
general, in the same manner as de- 
scribed in Mr. Dwyer’s article. 


Cafeterias, Lunch Rooms 
and Kitchens 


The standard practice as outlined 
in Mr. Dwyer’s article is usually 
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carried out in school installations in 
Indiana of cafeterias, lunch rooms 
and kitchens. 


Chemical Laboratories 


The standard practice as outlined 
in Mr. Dwyer’s article is usually 
carried out in school installations of 
chemical laboratories in Indiana. 


Toilet Rooms 


Independent exhaust systems for 
toilet rooms are required and ordered 
by law. These are usually installed 
in about the same manner as out- 
lined in Mr. Dwyer’s article. 

In conclusion it is the writer’s 
opinion that Mr. Dwyer’s article cov- 
ers in a rather thorough manner the 
best practice that we know of at the 
present time for the heating and ven- 
tilating of school buildings. 

In Indiana, in so far as possible, 
engineers and architects attempt to 
design systems of heating and ven- 
tilation that will meet the ideal con- 
ditions. 


Los Angeles 


by 0. W. OTT 


Consulting Engineer 


THE large majority of schools are 
now using fuel oil with semi-auto- 
matic oil-burning equipment suitable 
for oil of 18° Baume while a few in- 
stallations have oil burners of the 
full automatic type using 28° to 32° 
oil classed as Diesel oil and selling 
at a premium of approximately one 
cent per gallon over 18° oil. In sev- 
eral of the beach towns the gas com- 
panies have made very attractive 
rates for natural gas with a heat 
content of 1000 to 1100 B.T.U. per 
cu. ft., and consequently there are 
quite a number of gas-fired plants. 
The gas-fired steam boiler plants are 
mostly standard type steel or cast- 
iron sectional boilers with front shot 
gas burners, although the tendency 
lately has been to install the special 
gas boilers on the small and medium- 
sized jobs. Many isolated schools are 
equipped with gas-fired steam radia- 
tors. This is true also of isolated 


buildings in high school groups and 
the temporary bungalow classroom 
buildings which are moved from 
school to school to take care of the 
overflow of students in rapidly grow- 
ing districts. 


Boiler Room Design 
and Operation 


High school and junior high school 
boiler plants are now mostly designed 
with a liberal sized boiler room with 
two boilers installed initially and 
space allotted for a third boiler. A 
majority have steel boilers of the 
portable return-tubular type and 
some with large cast-iron sectional 
boilers. Riveted steel and welded 
boilers are about equally divided with 
the choice for riveted boilers in the 
larger sizes. Grade schools have cast- 
iron sectional boilers which permit 
adding capacity. 

Operation of school boiler plants is 
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during the larger part of the school 
year for only a small part of the day 
—from 7 A. M. until noon, with an 
occasional firing in the afternoon. 
Exceptions to this are during one or 
two weeks each in December and 
January when the boilers are fired 
all day. 

Newer installations are practically 
all direct radiation in the rooms, wall 
radiators under the windows in class- 
rooms, concealed radiators in kinder- 
gartens and columnar or tubular 
radiators in offices. Unit ventilators 
are only installed in occasional in- 
stances such as lecture rooms, small 
auditoriums, etc. Fan blast systems 
were the vogue fifteen and twenty 
years ago but are very seldom in- 
stalled at the present time. The 
writer has converted several old-time 
installations to direct radiators in 
each room. One-pipe gravity and 
two-pipe gravity steam systems are 
generally installed in grade schools 
unless the building is quite spread 
out, when a vacuum system is used. 
High schools and junior high schools 
are mostly vacuum installations. 


Ventilating Practice 


There are no state laws which pre- 
scribe the quantity of air required 
in school ventilating systems even 
for auditoriums. The average prac- 
tice is to supply 20 cu. ft. per seat 
per min. for school auditoriums, but 
up to within the last few years a good 
many of the grade school auditori- 
ums either were not equipped with 
ventilating systems or had exhaust 
ventilating systems only and depend- 
ed on direct-indirect radiators to 
warm the incoming air. During the 
last few years the use of moving 
pictures for visual education work 
has brought about some change, so 
that practically all auditoriums of 
both elementary and high schools 
are now equipped with both supply 
and exhaust systems of ventilation. 
The preference seems to be for down- 
flow systems with the exhaust air 
withdrawn through mushrooms un- 
der the seats or through side-wall 
grilles located at the floor line. Oc- 
casionally up-fed jobs are installed 
with incoming air delivered through 
mushrooms under the seats, and with 
the exhaust through globe or revolv- 
ing ventilators in the roof. 

Classroom ventilation is practical- 
ly all accomplished by means of open 
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windows, as the mild climate permits 
open windows the year round. There 
are a number of older hot blast instal- 
lations made ten or fifteen years ago 
in which the classrooms were heated 
with air delivered by duct systems 
to the individual classrooms, with no 
direct radiation. Most of these, how- 
ever, have proved unsatisfactory, as 
it is practically impossible to keep 
the teachers from opening the win- 
dows and thus upsetting the distri- 
bution of warm air with unsatisfac- 
tory results to the classrooms on the 
cold side of the building. Personally 
the writer is satisfied that in South- 
ern California the best answer to the 
classroom ventilation question is 
liberally-sized wall radiators under 
the windows so that the teachers can 
open the windows even in the coldest 
weather. 
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Air Washers and Filters 


There is practically no such thing 
as a smoke nuisance in this part of 
the country, so that the need of air 
washers or air filters is small. There 
are still a few very old school build- 
ings which have coal-fired warm air 
furnaces or even stoves, but the vast 
majority burn either gas or oil. 

Some few installations have been 
made with air washers for the pur- 
pose of obtaining a cooling effect 
during the warmer months. These 
are in schools located in the interior 
districts where the tempering effect 
of the ocean breezes is not available. 
Grease filters are often installed in 
exhaust ventilating systems in school 
cafeteria-kitchens but that is about 
the extent of the use of filters in the 
writer’s practice. 


Practice in Cleveland 


by H. M. NOBIS 


Consulting Engineer 


EN Ohio the status of heating and 
ventilating practice for school build- 
ings is a complex one. The State code 
covering heating and ventilating was 
born as a compromise between the 
manufacturers of warm-air and split 
steam system equipment. As the 
ideal expectation is the limit of 
achievement, we find a low standard. 

Cities have too much and the rural 
districts not enough money for 
school buildings. There are still State 
supported schools using window ven- 
tilation, while on a new school in the 
city at least $150,000 could have been 
saved on a $1,200,000 building by 
the application of better engineering 
principles. 

The writer’s code for ventilating 
requirements is as follows: The ven- 
tilation of a schoolroom means the 
introduction of a certain amount of 
outside air, free from impurities, 
without causing draft by motion or 
temperature difference. To do this 
it is required that: 

1—The classroom must be so 
tight that it is possible to maintain 
a positive pressure in the room. 

2—The required amount of air 
shall not be based upon the number 
of occupants but upon the mainte- 
nance of the positive pressure, pro- 


vided the introduced air is sufficient 
to avoid the enrichment with im- 
purities (odors). 

3—The introduced air shall be at 
the same or at a lower temperature 
than the room temperature. 

In the January, 1930, issue of 
HEATING AND VENTILATING I de- 
scribed a method of heating and ven- 
tilating a school and have watched 
and tested the results. The only item 
not covered was the installation of 
dry air filters on each unit which re- 
tain the dust and sooty carbons. 
These filters being 4 in. thick result 
in practically clean air. Also, a cur- 
tain was installed to lead the air at 
high velocity to the floor for heavy 
dust elimination. 

In this system heat losses are 
taken care of by a wall radiator in 
which a steam distributing pipe is 
installed to carry the steam along 
the full line of the radiator. The 
mild rising heat offsets the window 
heat losses so that no cold air can 
strike the children’s feet. Also the 
mildness destroys the radiator stack 
heat effect which generally causes 
drafty air motion, and also provides 
the excess amount of radiation for 
easing the heating-up period. The 
air preheater limits the tunnel air 
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temperature to about 55°. Hence, the 
steam is on only when the outside 
temperature drops below 35°. 

Results show a lower ceiling than 
floor temperature. The air stream is 
introduced 7% ft. above the floor and 
shot at an angle against the ceiling, 
As the jet action is broken before it 
can affect syphonic action on the 
surrounding air, very little room air 
is recirculated. 


This system of ventilating pre- 
vents drafts. The low temperature 
of the air introduced prevents air 
Shrinkage generally found in hot 
blast installations. The air never be- 
comes scorched as practically no dust 
comes in contact with hot heating 
surfaces. Since chemical gas pro- 
duced by burned dust has a greater 
affinity for moisture than the hu- 
man body, less humidity is required 
in the room. It is the writer’s belief 
that dust has more to do with the 
need for humidity than is generally 
thought. Tests showed that the 
rooms had a relative humidity of 
45%, probably accounted for by the 
proximity of Lake Erie. 

The positive air pressure induces 
a larger oxygen consumption than a 
negative pressure ventilated room. I 
believe that we have experimented 
with the negative pressure long 
enough. Let us try the positive sys- 
tem and I firmly believe we can ob- 
tain better results. The quantity of 
the air volume is based upon the air 
leakage occurring within the room, 


through’ window cracks, doors and ' 


walls. The window leakage is based 
upon a ten-year-old building. 

The writer is opposed to horizon- 
tal air ducts for intermittent opera- 
tion due to the dirt accummulation. 
This is also true of exhaust ducts as 
there is also the possibility of re- 
versed air currents in case classroom 
windows are open. Installing an ex- 
haust fan for the corridors generally 
results in an air flow from the toilets 
to the corridor. Therefore, the writer 
believes fully in corridor ventilation. 
Toilets, laboratories, kitchens, etc., 
should have louvered connecting 
doors and positive exhaust systems 
which guarantee a thorough flushing 
with air at all times. All of these 
rooms should be treated to obtain a 
negative pressure even when the 
windows are open. With a good sys- 
tem no windows need be open. 

To prevent overheating of the cor- 
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ridors and toilets, which should have 
a lower temperature than the class- 
rooms, all direct radiation should be 
temperature controlled. Since it is 
practically impossible to keep the 
thermostat out of the reach of de- 
structive children, pneumatic valves 
controlled by an air switch from the 
basement are preferred. 

For ventilation an upward flow of 
air from a large all cemented and 
vacuum cleanable plenum chamber is 
preferred. The air quantity should 
be based upon the leakage of the 
structure. Direct radiation is in- 
stalled in flues connecting with the 
plenum chamber and ending in flat 
grilles forming the window sills. The 
greater part of the time a school 
auditorium is occupied by a small 
number of persons so that air motion 
is provided by the air falling through 
the mushrooms and is drawn by the 
flue action of the radiators upwards, 
and discharged through the window 
grilles. No radiation can be seen in 
the auditorium proper, and the nasty 
black dust deposits on the walls are 
‘ absent. For crowded occupancy the 
custodian can operate one or both 
fans, each with its own air-intakes 
and temperature control equipment. 
Vents to roof are provided under and 
above balconies. A large percentage 
of the air is supplied to the stage so 
as to prevent air flow to the stage 
when the curtain rises. All exhausts 
should be near the main entrances 
causing a directed air flow which will 
carry the speaker’s message. It will 
also keep drafts from the necks ot 
those in the rear seats. 


Cafeterias 


The unit ventilator is a good 
medium to use, since the total opera- 
tion does not exceed 15 hrs. a week. 
The kitchen exhaust fan should 
largely draw its supply from this 
source. The high-pressure steam re- 
quirements are very economically 
provided for by a gas-, oil- or coke- 
fired boiler. 


Gymnasiums 


Gymnasiums with permanent 
bleachers and having shower and 
locker rooms below, should be ven- 
tilated downward, with low temper- 
ature air. Plenty of direct radiation 
is utilized in the upper part to tem- 
per the falling air. As the total air 
quantity is based upon the leakage 
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of the gymnasium and locker rooms, 
grilles located along the separating 
wall between locker and gymnasium 
convey the air to the locker rooms. 
This air passes through reheating 
coils, heating the air to 75° or higher. 
Large vent openings, near floor on 
both ends, carry the exhaust to the 
roof. 


All equipment should be for low- 
pressure operation, no matter how 
large the building or group of build- 
ings. For this purpose the self-con- 
tained steel boiler is preferred and 
always with underfeed unit stoker, 
if the money is available. When solid 
fuels are used, pressure reducing 
valves from 12 to 2 lb. are needed. 
For oil- or gas-fired plants the regu- 
lation can be so nicely adapted to the 
load that no reducing valves are re- 
quired. For smaller installations two 
boilers, and for larger, three or four 
boilers should be installed, so propor- 
tioned that each boiler can operate 
at full load at all times, or in other 
words be adapted to the whims of the 
weather. The steam circulation is en- 
tirely on the atmospheric principle, 
without the use of vacuum pumps. 
Condensation pumps for boiler and 
lifting purposes are used for the re- 
turn water. The money saved on 
vacuum pumps can be spent to better 
advantage on the temperature con- 
trol system. As each radiator and air 
heater is a small condenser in itself 
the steam will be drawn in, provided 
the returns are properly graded and 
vented. The carrying of vacuum on 
an automatic temperature-controlled 
installation is poor engineering, as 
more overheating occurs by its use 
than from any other cause. A small 
leak on the valve seat is magnified 
tenfold, keeping the radiator always 
warm. The thermostat tries to shut 
the valve but is under a handicap. 


The Ohio State Code might be re- 
vised in the near future to permit 
corridor ventilation. I agree with 
the principle of corridor ventilation 
provided it is properly applied. If 
the air delivery is inadequate to 
cover the air losses of the structure, 
the air will flow from the corridors 
at times into the classrooms. This 
will occur especially on the building 
sides away from the wind pressure, 
and from other causes. The use of 
such vents should be considered, if 
satisfactory results are desired. 

In the preparation of a State code 
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to guarantee the proper heating and 
ventilating of schools, I believe the 
code should not provide the ways and 
means. A code should only stipulate 
the type of rooms to be ventilated 
and the results desired. It is of no 
use to make new laws and then have 
no adequate means of enforcing 
them. This is not giving the tax- 
payer a square deal. 

To overcome this one-sided affair 
every public heating and ventilating 
system should be tested, during oc- 
cupancy, and in average winter 
weather, by a test engineer having 
a national reputation. The school 
board should pay for these services 
and it would be the best investment 
ever made. The complete report cov- 
ering the building construction and 
the heating and ventilating installa- 
tion could be filed with the State 
Department, Board of Education, the 
architect and the designing engineer. 
Such reports would be of great ser- 
vice to all concerned as only in this 
way can real improvements’ be 
brought about. Such, or a similar pro- 
cedure, is going to come and prob- 
ably sooner than we expect, as cor- 
porate business cannot keep on pay- 
ing high taxes, in the face of world 
competition, unless the educational 
departments trim their expenditures, 
a principle I would not subscribe to. 





Detroit Stock Exchange to be 
Air-Conditioned 


Air conditioning is to be supplied 
throughout the Detroit Stock Ex- 
change, now under construction. The 
air conditioning system is unique in 
several respects. Air is drawn from 
outside at the mezzanine level and 
passes through a masonry riser to 
the conditioning apparatus in the 
basement. After being mixed with 
the return air from the building, it 
is drawn through spray chambers in 
the regular way for adding humidity 
in winter or extracting it in summer. 

Offices throughout the building are 
conditioned through induced circula- 
tion outlets. In addition to automatic 
control, hand dials in the walls allow 
the occupants of any office to regulate 
temperature and air changes at will, 
or turn it off and open the windows, 
without affecting adjacent offices or 
the performance of the system as a 
whole. 
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1. Fan Duct Systems and Unit 
Ventilators. For school building 
heating and ventilating neither cen- 
tral fan systems or unit ventilating 
machines have the greater vogue. 
Any good engineer will select the 
type of plant most adaptable to the 
conditions. 

In 1929 there were designed two 
schools in a suburb of Chicago. One 
building was equipped with unit ven- 
tilating machines. The other was 
equipped with a central supply fan. 

Both were given thorough tests 
and careful observation during the 
past winter. Both have been accepted 
and paid for. The central fan system 
proved more easy to control as to 
drafts, and more easy to correct as to 
complaints from teachers and parents. 

In both cases there was enough 
direct radiation to heat the rooms 
independently of the heat in the in- 
coming air. In both cases diffusion 
and distribution of the air supply 
were given particular attention. In 
both cases, due to this diffusion, the 
volume of air was cut from the stan- 
dard 30 cu. ft. per minute per pupil 
to 20:cu. ft. per minute per pupil, 
without any particular difficulty as 
to controlling overheating and with 
less odor observed in the rooms than 
is commonly to be observed where 
conventional side wall air inlets and 
the usual air volume are used. 

Six large schools were put into 
service by this office last year in 
which the air supply was introduced 
along the outside walls through slots 
looking upward, with remarkably 
satisfactory results. 





In the accompanying article 
Mr. Lewis discusses some specific 
topics connected with schoolhouse 
work suggested by HEATING AND 
VENTILATING, thus giving his com- 
ments the character of an inter- 
view. Among other things we 
asked Mr. Lewis what was his 
practice with regard to: 

1. Fan duct systems and unit 
ventilators. 
Cast-iron and steel boilers. 
Oil burners. 
Gas boilers. 
Domestic stokers. 
Steam and water heating. 
Air conditioning apparatus. 
Building insulation. 
Light-weight concealed radi- 
ation. 
Unit ventilators. 
Zone heating systems. 
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2. Cast-Iron and Steel Boilers. 
Steel boilers for schools are more and 
more definitely becoming the rule. 
The necessity for high boiler ratings, 
where usually it is desirable to crowd 
the boilers for quick heating prior 
to arrival of the pupils, militates in 
favor of the steel boiler. 

When steam in large quantities 
must rapidly be liberated from a 
small water surface, the kettle boils 
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Trends in School 
Heating Practice 


An Interview with 


SAMUEL R. LEWIS 


over, or the boiler is said to prime. 

Steel boilers nearly all have large 
steam-liberating water surfaces and 
rate well from a priming standpoint. 
To a large extent this accounts for 
the preference for steel boilers in 
schools. 

3. Oil Burners. Oil burners have 
been installed in only a few schools. 
In the ordinary residence the oil 
burner can be stopped and started 
by one centrally-located thermostat 
which serves reasonably well the 
whole house. In a school building, 
however, there is not available any : 
central thermostat -location which 
may permit of oil-burner control. 
The classroom doors must be kept 
closed. Corridors may be cooler 
than classrooms, and so a corridor- 
located thermostat would overheat 
the classroom. 

A crowded south classroom on a 
sunny day may be at 90° F., with its 
radiators all shut off, while at the 
same time a north classroom, with 
its radiators all turned on, may be 
chilly. 

In school buildings the most prac- 
ticable control of oil burners, there- 
fore, seems to be by pressure, or by 
the temperature-equivalent of pres- 
sure, so that the mains shall always 
all be warm, ready to heat the radi- 
ators whenever the latter shall be 
turned on. Such a method of control 
usually involves a higher oil con- 
sumption per unit of heating surface 
than a residence plant which has 4 
single thermostat which controls the 
burner directly. 

In schools, unlike residences, usu- 
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ally it is not possible to reduce the 
cost of labor for janitors or firemen 
when we install oil burners, so that 
we can take no credit for labor-sav- 
ing by installing oil burners. 

For these reasons there are- not 
very many oil burner installations, 
especially in the larger schools. 

Where oil burners are used with 
electric vacuum pump plants, especial 
precautions should always be taken 
to guard against boiler damage due 
to the pump failing to furnish water. 
The ordinary fusible plug, which 
sometimes may safeguard the boiler 
with a coal fire, is of little avail with 
an oil fire. 

Automatic water feeders are me- 
chanical devices subject to possible 
mal-adjustment and, of course, are 
dependent entirely on an unfailing 
water supply. Ordinarily they are 
subject to long periods of non-opera- 
tion and may be clogged with mud or 
scale at the hour when needed. 

A recent scheme to safeguard boil- 
ers which burn oil and which are 
pump-fed is to provide a standpipe 
and overhead tank with a constant 
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water-head capable of feeding the 
boilers against their maximum pres- 
sure. The pump discharges against 
this head and there is an automatic 
city water feed into the tank which 
is expected to function if the water 
in the tank gets too low. The boilers 
always, and exclusively, are fed 
through the automatic feeders. 

This arrangement makes for safe- 
ty where automatic fuel-burning de- 
vices are used, and its installation 
would have saved expensive boiler re- 
pairs in many an illy-designed plant. 

4. Gas Boilers. The foregoing re- 
marks concerning oil-burning boilers 
apply also to gas-burning boilers in 
schools. There are comparatively few 
gas-burning schoolhouse heating 
boilers, and all of which we have 
knowledge are comparatively costly 
to operate. The same inherent in- 
efficiencies of central control apply 
to gas as to oil, and about the best 
that can be done with large, ventilat- 
ed schools is to keep the mains hot 
and ready to serve. 

It is a decided advantage if some 
temperature-lag can be obtained, as 
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for instance, through the outside- 
temperature-influence of the duostat, 
or by controlling the gas flame by a 
water-thermostat below the boiler 
water-line, instead of by a pressure 
governor in the steam main. 

5. Domestic Stokers. Automatic 
stokers for burning solid fuels are 
more and more coming into use in 
schools. The savings by using stok- 
ers over hand firing are proportional 
to the tonnage burned, and if there 
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is a worthwhile saving in a residence 
which may burn 15 tons per season, 
there is a vastly more realizable sav- 
ing when we burn several hundred 
tons per season, as we do in schools. 

The safety provisions suggested 
above, under oil burners, of course, 
apply equally well to automatic 
electric stokers as used in school- 
house low-pressure plants. 

Stokers require large combustion 
spaces. There is a decided tendency 
to suspend the schoolhouse stoker- 
fired boilers on steel gallows frames 
and to build steel-jacketed masonry 
lined stoker retorts under them. 

6. Steam and Water Heating. One- 
pipe steam heating is obsolete, and 
should be obsolete. Where relative 
height of boilers and heat-transmit- 
ting surfaces permit gravity circu- 
lation, no one need use a vacuum 
pump, but certainly no one should 
use anything less effective than a 
two-pipe system, with thermostatic 
traps on the return ends of the radi- 
ators, and with graduated supply 
valves. whether operated manually 
or by automatic heat control. 

Hot water systems for schools, 
when well designed, using forced 


circulation, may give excellent re- 
sults, but there are very few such 
installations and, apparently, there 
is little to be gained by using water 
heating in large schools. 

7. Air Conditioning Apparatus. 
Air conditioning is an all-embracing 
term. Usually it means air humidi- 
fying or dehumidifying. Very rarely 
are schools provided with refriger- 
ating plants or cold enough water 
such as will give the only effective 
dehumidifying of which we have 
present knowledge. 

Many large schools have oil-type 
dust filters. Air washers using 
pumped water have been proved to 
be inefficient as dust eliminators, and 
air washers now are used merely as 
agencies in the process of humidify- 
ing or dehumidifying. 

Ozone sometimes is used for de- 
odorizing and there is recent inter- 
est in the use of air ionization for 
school buildings. 

8. Building Insulation. No intelli- 
gent heating and ventilating engineer 
fails to take cognizance of the char- 
acter of the building structure, or 
neglects to urge to owner and to 
architect the use of building insula- 





—|hClU 





—— 














eccisenin 





Radiator 







Slotted 
ceiling 
diffuser: 








A 








— 





Plan and Section Through Classroom 


HEATING AND VENTILATING 





September, 1939 


tion. The effect of such insulation 
on the heating plant’s size and fuel 
consumption easily is calculable with 
accuracy and the cost of the insula- 
tion largely may be offset by reduc- 
tions in the size of the heating plant. 

If no reductions in size of heating 
plant are made on account of an im- 
proved. building, a greater service 
must be obtained from the heat con- 
trol, and perhaps the owner may not 
reap all the reward in fuel savings 
to which he is entitled. 

The designer of every heating sys- 
tem should be familiar with and 
should use daily the authoritative 
data for computing heat losses from 
various kinds of building construc- 
tion given in the A.S.H.V.E. Guide. 

Building insulation is capable of 
reducing drafts and is exceedingly 
useful to the ventilating engineer, as 


_ well as to the heating engineer. 
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9. Light-Weight Concealed Radia- 
tion. Light-weight concealed convec- 
tor-type heaters have had the benefit 
of heavy advertising and selling 
pressure. They have come to stay 
but we have yet not learned how to 
use them to the greatest advantage. 
There is considerable doubt as to 
whether the manufacturers them- 
selves have learned how to build them 
best, or how to rate them correctly. 

Draft-head, the vertical distance 
from the bottom of the radiator to 
the bottom of the outlet grille; the 
free area through the heater and 
through the inlet and outlet grilles; 
and the interior areas and distribu- 
tion of the heating medium are all 
points on which knowledge is being 
gleaned daily. 

If the draft-head as actually in- 

(Continued on Page 111) 
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Classrooms of Stamford High School are Ventilated with Ninety-Nine Units without Means to Recirculate. 


Consumption, Season 1929-30, 750 Tons 
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tion in the Stamford Schools 


HE present is often referred to 

as the age of specialization. This 

is particularly true in the fields of 
architecture and engineering. An 
architect or an engineer may have 
earned an enviable reputation in the 
planning and construction of im- 
mense office buildings or elaborate 
residences and yet fail in the field of 
schoolhouse construction. The pur- 
poses and the methods of use of 
school buildings combine to create a 
problem altogether different from 
any other form of construction. The 
purpose of this article is to point out 
certain fundamental considerations 
in school planning that seem all too 
often either unknown or unrecog- 
nized. In doing this I shall discuss 
the results of our study and experi- 
mentation in the Stamford schools. 
At the outset it is altogether perti- 
nent to state that the opinions ex- 
pressed by the writer are the results 
of considering the problem from 
three points of view: first, a long 
experience as a school administrator, 
both as principal and as superintend- 
ent of schools; second, an intimate 
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connection with school planning cov- 
ering a period of many years; and 
third, a practical working knowledge 
of the several trades involved in such 
construction. 

Long ago a philosopher set up as 
a standard: “A sound mind in a 
sound body.” Nevertheless, for many 
generations educators limited their 
interest almost entirely to the de- 
velopment of the mental side of the 
child. The last few years, however, 
have brought a recognition of the 
value of physical health as a vital 
factor in the educational process. 

The development of the graded 
school, with its assembling of a large 
number of children in the same room 
for many hours a day, has forced a 
consideration of the conditions under 
which they work and especially of 
the quantity and the quality of the 
air supplied to the classrooms. 

The one-room school had its stove 
in the center of the room, producing 
wide ranges of both temperature and 
air condition. With the larger build- 
ing came the warm-air furnace in the 
basement, supplying heat to the sev- 
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eral rooms through sheet-iron ducts 
in the floors and the walls. Then 
came the so-called “foul-air outlets” 
in the form of ducts from the rooms 
to the roof. After a time the steam 
boiler displaced the furnace, with 
radiators installed in the classrooms. 
The use of steam made possible the 
placement of steam pipes in these 
outlet ducts to increase air flow from 
the rooms. 

In many schools coils around the 
outside walls under the windows came 
to be substituted for radiators. Win- 
dow boards were placed at the top of 
the windows for the direct admission 
of outside air to the rooms. It was 
soon found, however, that these open- 
ings set up an outflow of heat instead 
of an inflow of cold air and these 
boards then were changed to the bot- 
tom of the windows. Soon glass 
deflectors were substituted for these 
boards. Thus, over thirty years ago 
many schools had “open-window ven- 
tilation.” This method, so often ad- 
vocated today, therefore, is not a 
discovery but a resurrection. 

The next method developed was 
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that of indirect heating, the air being 
introduced from out-of-doors into a 
room in the basement, usually ad- 
joining the boiler room. After being 
forced by a fan through large steam- 
heated coils, it was driven through 
metal ducts into the classrooms. At 
first these fan rooms drew the air 
from the ground level, thus injecting 
into the classrooms much dust from 
the vicinity of the intake. 


To prevent this introduction of 
dust, cloth was sometimes fastened 
cver the openings, while, in some 
cases, air-washing devices were in- 
stalled. Later the air was taken 
from higher levels, in some instances 
through openings in the roof and 
thence carried through ducts into the 
fan room. This system still has its 
advocates. 

It is apparent that in all these 
changes there was a definite attempt 
to increase air supply and also to 
approach in the classrooms the qual- 
ity of the outside air. 

Finally came the installation of a 
unit in each room, introducing out- 
side air under the pressure of a 
motor-driven fan, and over a steam- 
heated radiator, each room thus be- 
coming a heating and ventilating 
unit by itself. 

Out of all this variety of systems 
have come three outstanding meth- 
ods of heating and ventilation, name- 
ly: open-window ventilation, the 
central fan system, and the unit sys- 
tem, each having today its own ad- 
vocates and defenders. It is the 
writer’s hope that our experience in 
Stamford may contribute something 
of value to those who are trying to 
reach a decision for themselves as to 
the relative merits of these three 
systems. 

This article is written in response 
to many requests for information as 
to the reasons that influenced us in 
adopting unit heating and also cor- 
ridor-ventilation as standard in our 
schools in Stamford. 

During the past four years we 
have erected a high school building 
for twenty-five hundred pupils and 
an elementary school for six hundred 
pupils and have also made additions 
totalling about seventy-five class- 
rooms to four elementary schools. 
The appropriation has been made and 
plans drawn for another elementary 
school of fourteen classrooms. There 
is before us also a definite building 
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program for the next five years. Our 
outlay in these four years has been 
about three and a half million dollars. 


Because of the rapid growth of 
our city, due in part to its conven- 
ience as a residential suburb of New 
York, it has been difficult to keep our 
building provisions up to the demand. 
As population growth is gradual, 
even though large, those not in direct 
contact with the schools often fail to 
appreciate its extent. The public and 
the appropriating body usually do 
not realize the situation until it has 
become so acute that present accom- 
modations are entirely inadequate 
and part-time with all its educational 
damage has become a fact. 

Stamford had come to this condi- 
tion four years ago and the entire 
high school body and about 3000 
elementary children were attending 
school on part-time. In such a situ- 
ation straight thinking is required 
in order to meet the need with due 
regard to considerations of economy 
without sacrificing health or educa- 
tional efficiency. Every detail of 
planning must carefully be scrutin- 
ized and balanced against alternative 
possibilities in order to secure the 
best possible results with the small- 
est possible expenditure. 

The last few years thus have 
brought at the same time largely 
increased costs of construction, a 
rapidly growing school population, 
and a greater insistence upon pro- 
viding for our children a better sup- 
ply of fresh air, properly heated, 
controlled, and distributed and also 
frequently changed. Only by most 
careful study can those responsible 
for school planning bring about 
harmony between the resulting con- 
flicting demands: on the one hand, 
larger and more efficient construction 
with especial consideration of the de- 
mands of health and, on the other 
hand, an insistence upon the most 
economical expenditure of money. 

In the face of these demands the 
question of providing a heating and 
ventilating system that would be both 
efficient and economical became for 
us a problem of major importance. 


It was early decided to eliminate 
consideration of the central fan sys- 
tem as expensive in construction and 
in operation. The increased build- 
ing costs of this system, necessitat- 
ing largely increased cubage to pro- 
vide both intake and exhaust ducts 
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in the walls, could be justified only 
if greater efficiency were obtained. 
This was not found to be the case. 
For example, under this system the 
different conditions existing in vari- 
ous parts of the building, due to sun 
and wind-direction, were not ad- 
equately met. This system is open 
to the further objection of being de- 
pendent upon the janitor, often un- 
interested and sometimes unintelli- 
gent. 

We turned, therefore, to the con- 
sideration of the relative merits of 
open-window ventilation and _ unit 
ventilation. 

The open-window system is advo- 
cated on the claims that it represents 
a large saving in construction costs 
and also that it preserves the desir- 
able qualities of outside air. While 
it is true that the building costs are 
less by reason of the avoidance of 
ducts, yet there is a heavy offset in 
the larger amount of radiation and 
boiler capacity required in order to 
maintain the higher temperature 
necessary in the steam coils to heat 
properly the air introduced through 
the windows. 


Open-Window Ventilation 
Fails in Supplying 
Proper Air Requirements 


Yet cost should not be the primary 
consideration in the settlement of a 
question so vital to the life and 
health of the children. To what ex- 
tent does open-window ventilation 
meet the requirement of an adequate 
supply of air, properly heated, con- 
trolled, and distributed? It is here 
that this system fails. 

Let us consider first the most 
obvious objection to this method. 
Fresh air is admitted to the room 
by the raising of the lower sash of 
the window. The air then strikes 
against a glass deflector set on an 
angle on the window sill and is 
thrown upward by the warm air 
rising from the steam coils placed 
along the wall under the windows, 
the velocity and the height to which 
this air rises being dependent upon 
the temperature of the coils. The 
extent to which the window is raised 
rests entirely upon the judgment of 
the individual teacher, who usually 
is governed more by her own feelings 
than by actual temperature condi- 
tions, both within the room and out- 
side. 
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One has only to stand in front of 
such a building to discover the wide 
variation in practice. In one room 
the windows show a wide opening 
while in the next room, under almost 
identical conditions, the windows are 
open only slightly, showing how little 
consideration is given to wind-direc- 
tion and outside temperature. Often 
even less attention is paid to air con- 
ditions within the room. Little can 
be expected of the teacher who is 
habitually indifferent, but in this 
matter, as in the case of artificial 
light, the conscientious teacher is 
often as great an offender. Absorbed 
in her teaching, she is not aware of 
the increasingly unfavorable condi- 
tion in both quantity and quality of 
air and she becomes conscious of it 
only when the complaints or the 
sluggishness of her class call her 
attention to it. The human element 
should not be depended upon in so 
important a matter. Furthermore, 
this system ignores the importance 
of air-velocity and diffusion-control. 
After careful study of several build- 
ings so equipped, it was decided not 
to employ this system. 


Under this system, due to the low 
velocity of the air, it is necessary 
to carry steam in the coils beneath 
the windows at high temperature, 
thus creating a danger of burning in 
case the pupils touch the pipes. It 
also subjects to unreasonably high 
temperature the pupils who sit near- 
est to these coils. 


Because of our objections to both 
the central-fan and the open-window 
methods and also because of our 
satisfaction with the unit heating 
and ventilating systems in use in 
several of our schools, we decided to 
employ the unit method as standard 
in our schools. To this we have 
added corridor-ventilation. 


In the discussion of the compara- 
tive results of these three methods 
much stress has been laid by various 
writers upon the studies of absentee- 
ism because of illness in schools 
using the several types. These 
studies ignore the fact that the atti- 
tude of parents and pupils toward 
absence is fully as important a factor 
as the physical condition of pupils. 
Frequently the statements of reason 
for absence and the actual cause of 
the absence do not show a high de- 
gree of correlation. 





84 


HEATING AND 





A Corner of Lower-Grade Classroom Showing Air-Vent Through 
Panel of Door 


Again, such inquiries appear to 
rest upon the false assumption that 
the child’s health depends solely upon 
the conditions under which he lives 
for five hours in school and not at 
all upon the conditions surrounding 
him the remaining nineteen hours of 
the day. Acknowledgment of the 
fact that distance between home and 
school has a bearing upon sickness 
is a slight recognition of the impor- 
tance of the influence of these many 
hours when he is not under school 
conditions. 


Reliable Test of School Heating 
and Ventilating Would 
Require 24 Hr. Periods 


In order to pass any reliable judg- 
‘ment upon the efficiency of the vari- 
ous systems of heating and ventila- 
tion, the children should be kept 
under a given system the entire 
twenty-four hours. Even this would 
not take into consideration individual 
physical variations. Medicine today 
takes large account of individual 
susceptibility to disease, just as 
modern education rests upon the 
recognition of wide mental variations 
in the children to be educated. 

These suggestions do not solve the 
problem but serve simply to empha- 
size its complexity and also the dan- 
ger of drawing sweeping conclusions 
from restricted data. These studies, 
however, are to be commended as an 
effort to discover a reliable objective 
solution for a problem that is now 


so largely answered by subjective 
opinion alone. 

In planning the heating system 
for a school building there are three 
factors of vital importance. First, 
the boiler capacity must be such as 
will provide the largest amount of 
heat that may be needed under ex- 
treme conditions. Second, this heat 
must be transported economically and 
without loss to the point of need. 
Third, the building must be so con- 
structed as to conserve and not to 
waste the heat. 

The first factor named above re- 
lates to the boiler capacity. It should 
be adequate to meet the heaviest 
demands ever to be made upon it and 
beyond that there should be a gener- 
ous margin provided. Forcing a 
boiler shortens the life of both the 
boiler and the janitor. I would urge 
architects to give special considera- 
tion to the planning of the boiler 
room. Plan it large enough to give 
the janitor ample room to work 
around his boilers and make the 
necessary repairs without endanger- 
ing ‘his disposition; give him an 
abundance of outside light; place his 
coal bins as near as possible to his 
boilers; provide for the convenient 
removal of ashes. There is no better 
guarantee of a successful heating 
system than a contented janitor. At 
the same time the janitor’s state of 
mind has an important bearing upon 
the work of both principal and teach- 
ers and the conditions under which 
he has to perform his work deserve 
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far more consideration than they are 
often given. 

In the second factor, both archi- 
tect and heating engineer should 
cooperate to provide a piping layout 
that will transport the heat as di- 
rectly as possible and without waste 
to the rooms where it is required, 
All mains should be well covered, as 
should also be the risers where they 
pass through classrooms, in order 
that heat may not be wasted where 
it is not desired. Especially should 
pipes be covered where they pass in 
front of openings in outside walls, 
in order to provide against heat-loss, 

The third factor is the one often- 
est overlooked. The layman on the 
school building-committee as a rule 
has no conception of the amount of 
infiltration of air through the walls 
of a building. It is the architect’s 
obligation to direct attention to this 
and to convince the committee that 
money spent in building insulation 
is a most justifiable expenditure at 
time of construction and an impor- 
tant guarantee of efficient and eco- 
nomical operation. 


Application of Insulation 
Should be Closely 
Watched by Architect 


A loosely-constructed building will 
go far to defeat the attainment of 
this third factor, the conservation of 
the heat when it has been delivered 
at the place of need. Therefore, the 
architect should give most careful 
supervision during the construction 
of the building in order to see that 
the contractor builds his walls and 
insulates the openings in strict ac- 
cordance with the plans and specifi- 
cations. 

Assuming that we have manufac- 
tured sufficient heat in a well-in- 
sulated building and have brought it 
without avoidable loss to the class- 
room, we now have the problem of 
utilizing it for the best results. 
These results we have concluded can 
best be obtained through the use of 
the heating and ventilating unit. 

In the first place, the unit chosen 
should be of a capacity greater than 
the usual need. While there is con- 
siderable debate as to the proper 
amount of fresh air to be introduced 


per minute into the classroom, yet 


in several states it is fixed by law 
at 30 cu. ft. per minute for each 
pupil. This means 1200 cu. ft. per 
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minute for a class of forty pupils. 
In 35-pupil classrooms the 1200 
C.F.M. unit is large enough, although 
there are those who advocate a unit 
even larger. Such a unit will make 
forcing unnecessary and will also 
avoid the need of carrying steam at 
too high a temperature in the unit. 


Unit Ventilator Should Be 
Placed at Center of 
Outside Wall 


In order to secure the best diffu- 
sion, the unit should be placed on the 
outside wall and at the center. The 
practice of placing the unit toward 
the front of the room in order to 
leave the outside aisle free is un- 
necessary and is unfavorable to get- 
ting the best results in diffusion. 

We do not favor recirculating 
units. Even if it were true that by 
the use of recirculation the rooms 
can be more quickly and economically 
heated during the initial heating-up 
period in the morning, a claim that 
we believe to be theoretical rather 
than actual, it appears to us that 
there is every justification for hav- 
ing none but the freshest air at the 
outset; it is as important then as at 
any other time of the day. Further, 
recirculation is an ever-present temp- 
tation to the lazy janitor who is more 
interested in the amount of coal he 
has to shovel than he is in the quality 
of the air the teacher and the 
children breathe. 

Through the unit the fresh air is 
drawn in directly from outside and 
is passed through the hot radiator 
and is then thrown with high veloc- 
ity toward the ceiling, from which it 
diffuses over the entire room, thus 
insuring approximately the same 
temperature at all levels in the room, 
including ceiling and floor. This 
velocity, in my opinion, is one of the 
largest factors in good ventilation. 
It also, without doubt, somewhat re- 
duces infiltration. 

In addition to the unit we provide 
some direct radiation in each room, 
this to be used only as a booster and 
never as a substitute for the unit, 
for the latter provides not only heat 
but also fresh air from out-of-doors. 
After the heating-up period in the 
morning this direct radiator should 
be shut off, to be turned on before 
the building is closed for the night. 

It is important, in order to control 
the distribution of heat, that the 
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ceilings should properly be insulated. 
Metal ceilings when used should be 
fastened to plaster or otherwise in- 
sulated to prevent the escape of heat 
to the floor above. This is especially 
important on the upper floor of the 
building. 

From a study of the floor plans of 
one of our buildings shown herewith 
and also from a photograph of one 
of the classrooms, it will be seen that 
the wardrobes immediately adjoin 
the classrooms. While some of the air 
will escape beneath the doors into the 
corridors, yet the larger part will 
pass out through a grill replacing 
the lowest panel in the wardrobe door 
nearest the outside wall. Thence it 
passes through the wardrobe and out 
into the corridor through an opening 
about 7 ft. from the floor. 

In order to secure the most com- 
plete diffusion and also to reduce the 
amount of infiltration, air pressure 
must be set up within the classroom. 
For this reason the grille in the door 
and the one in the corridor wall 
should be small. A reasonable ratio 
is 18 sq. in. of grille for each 100 cu. 
ft. of air introduced per minute 
through the unit. <A 1200-C.F.M. 
unit, therefore, would call for grilles 
of not over 216 sq. in., approximately 
12 by 18 in. 

The usual school corridor is long 
and narrow, with very little window 
space to admit the sun. Architects 
and engineers frequently fail to take 
this into consideration in determin- 
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ing the amount of radiation provided 
in the corridor. Therefore, in many 
cases, the corridor temperature is 
distinctly below that of the class- 
rooms. By passing the air from the 
wardrobe into the corridors the tem- 
perature of the corridor is kept at 
nearly the same level as that of the 
classroom. The economy in utilizing 
this heat and avoiding the provision 
of a large amount of radiation in the 
corridor is apparent. 


Roof Vents Should Invariably 
Be Closed at Night 


From the lower corridor the heat 
passes up the stairwells to the upper 
corridor and thence out through the 
roof in roof vents. In the ordinary 
building the best result will be ob- 
tained by providing one vent at each 
end of the upper corridor, the total 
roof vent area to be not over 12 sq. 
in. for each 100 C.F.M. brought into 
the building through all the units. 
Thus, a building with twelve units 
should have two such roof vents, 
each aproximately 30 in. in diameter. 
These vents should be controlled by 
a switch and should invariably be 
closed at night in order to hold the 
heat in the building and at such other 
times at it is necessary to hold build- 
ing pressure. 

Toilets, shower rooms, gymna- 
siums, dressing rooms and cooking 
rooms should be vented direct to roof 
and not into corridors. 

(Continued on Page 116) 





Interior View of Standard Upper-Grade Classroom with Unbroken 
Floor Space and Corridor Venting 











Control of Air Conditions in 
School Buildings 


Chief Engineer, Board of Education, Chicago 


UTOMATIC regulation of tem- 
perature was first promoted 
through ideas of economy and for 
the purpose of prevention of temper- 
atures excessively high in any room. 
Prevention of excessively high tem- 
peratures effects real economy for it 
is a well-known fact that the rate of 
heat transmission through a wall is 
proportional to the difference in 
temperatures between the inside and 
the outside of that wall. The average 
heating season outdoor temperature 
in Chicago, for example, is 37° F. 
With a maintained inside tempera- 
ture of 68° this gives an average 
difference of 31° between the inside 
and outside temperatures; if the in- 
side temperature is maintained at 
74° the difference will be 37° or an 
increase of nearly 20%. Overheating 
is more prevalent than underheating. 
While the question of economy is 
important and must be considered in 
all installations, the questions of 
health and comfort are more impor- 
tant in school work. The health and 
comfort of teachers and pupils, in so 
far as they are affected by the condi- 
tion of the atmosphere in the rooms, 
are dependent principally upon the 
temperature, humidity and air move- 
ment. All three of these factors, 
which are the predominating ones in 
all air conditions, automatically are 
controlled in practically all modern 
school buildings and are maintained 
at the points at which research and 
experience indicate are the proper 
ones for the most satisfactory re- 
sults. 

In recent years many extensive 
studies have been made on air condi- 
tioning with special reference to the 
health, comfort and effect of temper- 
ature on classroom work in schools. 
Causes of absenteeism of various 
types of pupils have extensively been 
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studied. It is generally considered 
now, after the results of all the re- 
search and study have been surveyed, 
that in the winter season in this 
country a classroom temperature of 
between 68° and 70° F. dry-bulb is 
ideal when accompanied by a relative 
humidity of approximately 40% and 
a slight air movement which usually 
is accomplished by introducing a vol- 
ume of air equal to 1500 to 1800 cu. 
ft. per hour per pupil. 

Different parts of school buildings 
require the maintenance of different 
temperatures, dependent upon the 
usage. It is now a general practice 
to maintain classrooms between 68° 
and 70° F. at a level 4 ft. above the 
floor, corridors 65°, open air rooms 
60°, gymnasiums 60°, shops 65°, 
swimming-pool rooms and shower 
rooms 78°. 

In order to maintain what has been 
agreed is the desired air condition 
in the classroom, automatic regula- 
tion must be provided: 

1—To maintain desired tempera- 


tures. 

2—To maintain desired relative 
humidity. 

3—To maintain desired air 
movement. 
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The necessity for complete automatic 
control of the air condition in the 
classrooms early became apparent be- 
cause when the control was left to 
the teacher it was found that the air 
condition was made to conform to 
her opinion of comfort and not to 
what was considered the most health- 
ful and desirable conditions for the 
pupils. 

Control is not left to whim or 
fancy when it is mechanical and auto- 
matic. Throughout all the contro- 
versy that has raged about the heat- 
ing and ventilating in schoolrooms, 
one point has been accepted by every- 
one and that is automatic tempera- 
ture control. Good work cannot be 
done by anyone when either uncom- 
fortably hot or uncomfortably cold. 

There are three general types of 
heating and _ ventilating systems 
which are used in school buildings. 
One is the fan-blast system in which 
both: heating and ventilation are ac- 
complished by air only. The second 
is the so-called split system in which 
there is direct radiation in the rooms, 
and fans to provide air for ventila- 
tion. The third is the unit type sys- 
tem in which a small ventilating unit 
is provided for each room rather 
than a large central blower system. 
Automatic control is essential to all 
three systems and is as _ readily 
adapted to the one as to the other. 

In the method of heating and ven- 
tilating school buildings by the fan- 
blast system, in which air is supplied 
to the classrooms at a sufficiently 
high temperature to take care of all 
the heat losses, there being no direct 
radiation in the rooms, the proper 
method of heat and air control is ob- 
tained by a thermostat located on the 
inside wall of the classroom at 4 
height 4 ft. above the floor, auto- 
matically controlling the position of 
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double-mixing dampers which are 
usually of the angle type, set with 
blades always parallel so there is a 
constant volume of air entering the 
classroom whenever the blower is in 
operation. All that the thermostat 
controls is the position of the arm 
on the diaphragm motor which in 
turn controls the position of the two 
damper blades regulating the relative 
amounts of warm air and tempered 
air flowing into the room air-supply 
duct. 

Thermostats are designed to oper- 
ate in one of three ways known as 
positive, intermediate and compound. 
The positive type is used principally 
to operate valves on direct steam 
supply lines or radiators operated 
under a pressure. The intermediate 
type is used principally to operate 
valves on radiators on a vacuum sys- 
tem and to operate mixing dampers. 
The compound type is a combination 
of the positive and intermediate, and 
may control the valves on direct radi- 
ation and also operate mixing damp- 
ers. 

In all modern fan-blast heating 
and ventilating systems the thermo- 
stats are of the intermediate type 
maintaining the mixing dampers in 
intermediate positions so the proper 
proportions of tempered and warm 
air to maintain desired temperatures 
will be delivered. This provides auto- 
matic regulation of the temperature 
in the room, easily maintaining it 
within a range of 2° at the thermo- 
stat and it provides the air movement 
required in the design of the system 
because the total volume of air re- 
mains practically unchanged, regard- 
less of the position of the dampers. 

Occasionally a fan-blast system of 
heating and ventilation is designed 
in which the regulation of temper- 
ature is obtained by having the 
thermostat open and close shutters 
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Detail of Mixing Damper 
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Typical Arrangement for Controlling Mixing Dampers on 
Fan Blast System 


in the air inlets into the classrooms; 
thus, when the temperature rises be- 
yond the determined point the shut- 
ters will close off all air supply to the 
room until the temperature falls 
again. This method of operation, 
while it results in a decided fuel 
saving, cannot be recommended be-, 
cause it interferes with the proper 
ventilation of the room. 

In the fan-blast system it is 
customary to control outside air 
dampers or shutters and vent damp- 
ers by hand switches located in the 
engineer’s office. By-pass dampers 
under the tempering stacks and dia- 
phragm valves on tempering stack 
steam supply connections generally 
are controlled by multiple thermostats 
in the tempered air stream so the 
heaters are shut off in rotation, the 
heater nearest the cold air being 
shut off last. 

A section from a standard specifi- 
cation covering temperature control 
apparatus is as follows: 

“Thermostats must be designed to 
operate the mixing dampers by a 
graduated motion and mix the air 


of the two different temperatures. 
Warm air only shall be admitted un- 
til the temperature of the room will 
have reached 68° F. Dampers shall 
then begin to take an intermediate 
position and maintain a practically 
uniform temperature within 2° and 
not cut the warm air off entirely un- 
less the temperature of the room will 
rise above 70°. 

“Thermostats must be so located 
that they will not be exposed to di- 
rect flow of incoming air from ducts, 
or rays from the sun, and shall be set 
unless otherwise directed at a height 
4 ft. from the floor.” 

The relative humidity of the rooms 
in a fan-blast job usually is con- 
trolled through the application of a 
zone system in which some room 
typical of the zone is selected for the 
location of humidity control appara- 
tus. This automatic control appara- 
tus, set to maintain the relative 


humidity at any predetermined point 
(about 40% in school work) auto- 
matically opens or closes the dia- 
phragm valves on a steam supply in 
connection with the ventilating sys- 
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Typical Arrangement for Heat Control in Fan Blast Heating 
and Ventilating System 


tem, which in turn varies the relative 
humidity of the air being delivered 
into the room as desired. 

A section from a standard specifi- 
cation covering humidity control ap- 
paratus is as follows: 

“Furnish and install automatic 
humidity control apparatus where di- 
rected which will automatically con- 
trol the relative humidity of the room 
supplied by the blower in the control 
zone at any desired point between 
20% and 60%. 

“Humidity apparatus shall pro- 
vide control through diaphragm 
valve and a vapor injector at each 
blower chamber of sufficient size to 
inject not less than 0.5 lbs. of vapor 
for each 1000 cu. ft. of air delivered 
by the fan. This humidity control 
must not be affected by temperature 
changes, must have graduated action 
and must maintain the relative 
humidity within 5% of the desired 
point.” 

In school buildings where the heat- 
ing and ventilation system is of the 
class known as the split system, in 
which air is delivered to the rooms 
tempered for the purpose of ventila- 
tion only and heat losses are taken 
care of through direct radiation in 
the rooms, automatic regulation is 
provided to maintain the tempered 
air being delivered to the rooms at 
the proper temperature for ventila- 
tion only by controlling by-pass 
dampers around the heating stacks 
and by controlling diaphragm valves 
on the steam supply to these stacks. 
Thermostats located in the individual 
rooms automatically control the tem- 
perature in the rooms by operating 


diaphragm valves on the steam sup- 
ply to direct radiators in the room. 
Thermostats located in the tempered 
air stream usually are set to deliver 
air to the rooms at a temperature 
somewhat below the room tempera- 
ture at the inlet to assist in diffusion 
and distribution and to destroy strati- 
fication. Outside air dampers and 
vent dampers are closed by remote 
control switches, as in the fan-blast 
job. If more automatic action is de- 
sired, the outside and vent dampers 
may automatically be opened and 
closed with the starting up and stop- 
ping of the blower. Heaters in this 
type of job should be controlled very 
closely and the radiators closed in 
the 1-2-3 order. 

Humidity control is obtained in 
the same manner as described under 
the fan-blast system of heating and 
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ventilation. Air movement is main- 
tained constant because a constant 
volume of tempered air is discharged 
into the room for ventilation purposes 
whenever the plant is in operation. 


A word should be said about the 
method of control of the non-ferrous 
type of blast heaters which have 
come into use in recent years. Heat- 
ing and cooling effects are so fast in 
this type of heater that control by 
diaphragm valves results in succes- 
sive flashes of warm air and cold air 
beyond the ability of the thermostat 
to control. Better control may be 
obtained by means of a damper over 
the face of the heater with a by-pass. 
The two are connected so that as one 
opens the other closes. 

Unit systems of ventilating have 
been extended in school work very 
rapidly during the past ten years. 
The flexibility and ease of operation 
of this system appeals to many and 
it has been placed in many school 
buildings of the smaller size and in 
some large high schools. 


Some of the unit ventilators’ are 
made with mixing dampers for tem- 
perature control, and some with 
multiple radiators for automatic con- 
trol. All are provided with an ar- 
rangement for opening and closing 
outside air dampers or shutters from 
a remote point. By far the greater 
number of unit ventilators are in- 
stalled in conjunction with direct 
radiation to take care of the greater 
part of the heat losses. 

The most usual method of control 
in such a combination is through the 
use of a thermostat in the room that 
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first closes the diaphragm valve on 
the direct supply to the steam radia- 
tor, then operates to reduce the air 
temperature from the unit by oper- 
ating the mixing dampers in it. 

When the mixing damper is closed 
to warm air, the steam supply to the 
radiator in the unit is shut off to pre- 
vent over-heating, especially during 
mild weather. 

Various other combinations of 
control are used with unit ventilating 
systems to provide for automatic 
control of fresh-air dampers and re- 
circulating dampers for heating up 
in the morning. 

Automatic control of the relative 
humidity in the room has been found 
to be more difficult with unit venti- 
lation systems than with central fan 
systems. This difficulty, however, has 
not proven serious enough to prevent 
a rapid increase in popularity of this 
system. 

In most school projects regulation 
is of the simple type. There is not 
always need for the _ refinements 
found desirable in some industrial 
processes and in commercial build- 
ings. When a school building is be- 
ing designed consideration must be 
given to the way the building will 
be operated and to what use it will 
be put. In some of the large cities 
the high schools are operated during 
the heating season on a 24-hr. oper- 
ating schedule, that is, a certain 
amount of heat is maintained 
throughout the 24 hrs. 


A school building that is to be op- 
erated in this way could to advantage 
be provided with a day and night 
system of heat regulation in which 
a temperature of 68° to 70° F. is 
maintained throughout the school 
day, and a lower temperature, 40° 
to 50° F. throughout the night 
period, the process being automatic 
and for the purpose of saving fuel. 
The low stat should not be set too 
low as there is no economy in per- 
mitting a building to cool too far. 

The same consideration should be 
given buildings that are to be used 
for night school or social center pur- 
poses. In nearly all large cities many 
of the high school buildings, and 
some of the others are operated for 
night school classes between 7:00 
o’clock P. M. and 10:00 o’clock P. M. 
There is a lapse in most cases of 
three hours between the dismissal of 
Classes in the day session and open- 
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ing of classes in the evening session. 
Consideration should be given in 
buildings that are to be used for both 
day and night school work for the 
installation of the night and day sys- 
tem of control to maintain automati- 
cally a lower temperature in the 
hours between day and night school. 
However, in those school systems 
where it is the practice to shut down 
the heating and ventilating equip- 
ment entirely during that lapse, 
there would be no justification in in- 
curring the additional expense of the 
double system. If only a part of a 
school building is to be used, double 
thermostats could be installed to ad- 
vantage so heat would not be wasted 
in the unoccupied rooms. 

In all up-to-date heat regulation 
systems a certain amount of remote 
control is provided in the engineer’s 
quarters. This remote control en- 
ables the engineer, through manipu- 
lation of switches, to control the 
dampers on the air supply and dis- 
charge as he sees fit, and control 
rooms on the dual system, putting 
them on the day or night schedule. 
All the controls, however, should be 
marked clearly, indicating what is 
taking place so the supervisor in 
making his inspection can tell at a 
glance whether or not the ventilating 
plant is being operated as it should 
be. Where systems are provided with 
recirculation connections for use in 
the hours when school classes are not 
in session, an automatic device should 
be provided in the principal’s office, 
indicating whether the air being 
supplied to the building is recirculat- 
ed air or fresh air. 

Engineers should be instructed in 
the care of the air supply. The drain 
cock on the air tank should be opened 
at regular intervals to drain out any 
accumulation of condensation. Oil 
filters should be opened occasionally 
and if there is an excessive amount 
of oil the compressor should be over- 
hauled. The air tank, of course, 
should be located in a cool place and 
the air taken from the outside should 
be well filtered to protect the air 
lines. 

Temperature control apparatus is 
one of the most delicate pieces of 
apparatus in the mechanical plant in 
a school building. There should be 
enough of it to do the work required 
and do it well; anything more is 
superfluous. In all school work the 
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equipment should be as simple as 
possible as those in charge of school 
buildings have so many duties re- 
quiring their attention they cannot 
be expected to keep complicated, in- 
tricate systems in order; so the best 
equipment for any school building 
is that equipment which will do the 
work required with the least atten- 
tion. 

As in all engineering problems 
there is no cure-all, no general rule, 
that can be given to solve every con- 
trol problem. The kind and amount 
of regulation provided for each build- 
ing should be considered as a sepa- 
rate problem, taking cognizance of 
the method under which the building 
will be operated and the probable 
use to which the different parts of 
the building will be put. Manufac- 
turers of automatic regulation appa- 
ratus have developed equipment to a 
degree of efficiency where any con- 
dition of temperature, humidity or 
air movement may automatically be 
controlled for any period of the day 
or for any part of the building. The 
market now offers the customer con- 
trol and regulation equipment to 
meet his every demand. 





Sulphur Dioxide Content of 
Pittsburgh Air 


Daily sulphur dioxide content of the 
air at the Pittsburgh Experiment Station 
of the United States Bureau of Mines 
has been determined by the bureau at 
the request of the American Society for 
Testing Materials. The purpose of the 
investigation was to obtain data for use 
in interpreting screen-corrosion tests. 

A total of 304 determinations of the 
sulphur dioxide content of the air was 
made on 304 days. The average amount 
found was 0.16 parts per million. The 
maximum, 1.1 parts per million, was 
found on two days and less than the 
minimum detectable (less than 0.1 parts 
per million) on 141 days. On 134 days 
the concentration was between 0.1 and 
0.4 parts per million inclusive and on 
29 days the concentration was 0.5 to 1.1 
parts per million. 

A general observation was made that 
the concentration tended to be higher 
on foggy or smoky days. Also, the con- 
centration decreased with increase in 
wind velocity. The direction of the 
wind was not found to be a significant 
factor in changing the concentration. 

Further details are given in Report 
of Investigations 3005, by E. G. Meiter 
and C. E. Traubert, copies of which may 
be obtained from the United States 
Bureau of Mines, Washington, D. C. 











Suggestions for Improving 


Schoolroom Air Conditions 


by THOMAS J. DUFFIELD 


Executive Secretary, A. S. H. V. E. Committee on Research 


N her grosser functions Nature 
is most dependable, in certain of 

her minor movements, however, she 
is wholly unreliable. You can wager 
that the sun will rise on the morrow 
with a fair degree of certainty (even 
if you shouldn’t win, at least no one 


would be around to collect the wager) - 


but that the intensity of the sunlight 
in a school classroom, the velocity 
and direction of the wind, the amount 
of moisture in the air or its temper- 
ature will be constant from day to 
day are by no means so certain. 

It is because of this fickleness on 
Nature’s part that wherever it is 
essential to maintain fairly constant 
atmospheric conditions, civilized man 
has turned to mechanical devices. 

In the past twenty or twenty-five 


years, much has been written or said 
in favor of the ventilation of schools 
by natural means, but when one stops 
to think, and to digest the honeyed 
half-truths that have been uttered on 
this subject, he appreciates how lack- 
ing in substance these claims really 
are. 

As an illustration, let us take the 
simple case of a school with four 
rooms on a floor—two rooms on each 
side of a corridor running through 
the building. Some so-called author- 
ities would propose to ventilate the 
classrooms of this building by nat- 
ural means—with window supply and 
gravity exhaust. They would point 
out how air, being forced out of a 
classroom through the gravity ex- 
haust duct by reason of the difference 
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Effect of a Quartering Wind with Natural Ventilation. 
Air Enters Classrooms Through Open Windows on 
Windward Side of Building but Goes Out 
Windows on Leeward Side 
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of density, or wind velocity, or both, 
is replaced by outdoor air admitted 
through the opening of the lower sash 
of the windows over a board resting 
on the window-sill, etc., etc. They 
would discuss the ventilation of the 
school as a whole only with the great- 
est of reluctance, because they would 
have to admit that even a quartering 
wind would force air into the class- 
rooms on only two sides of the build- 
ing at any one time. Air would actu- 
ally be passing out of the opened 
windows on the other two sides. See 
Fig. 1. 

Due to density differences, air 
might be passing out through the 
exhaust ducts from the rooms on the 
leeward side of the building at the 
same time that it also was escaping 
by the opened windows, but it would 
be found that air was entering these 
rooms around the doors from the 
corridor and from other parts of the 
building. 

Time and again it has been noted 
that with this means of ventilation 
air has entered the classrooms via 
the exhaust duct and left by the win- 
dows. Under certain conditions and 
for a limited period, there evidently 
is no particular objection to this, ex- 
cept for the fact that it does make 
the theory look a bit foolish. The ex- 
perts probably would contend that as 
with rules, it is a poor ventilating 
system that doesn’t work both ways. 
However, the fact that Nature acts 
in this way has led engineers to re- 
spond to the demand for a positive 
supply of air to classrooms, by the 
use of motor-driven fans, for in this 
way only have they been able to de- 
liver measured quantities of air at 
appropriate temperatures wherever 
and whenever desired. 


Air Distribution 


With central fan systems, outdoor 
air usually is drawn to the basement 
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through a huge vertical air shaft 
which opens above the roof of the 
pbuilding. Ordinarily the fan rooms 
are located at the base of this shaft. 
After the air is cleaned and condi- 
tioned—a subject outside the scope 
of this paper—it is forced into a 
central duct system for distribution. 

These duct systems have been of 
two general types: (1) large verti- 
cal risers with horizontal branches 
on the corridor ceilings and laterals 
to the classrooms from these branch 
ducts; and (2) a large horizontal 
gallery usually located directly be- 
neath the main corridor of the first 
floor, from which vertical risers lead 
directly to the classroom openings, 
the ducts being located in the walls 
between the corridors and the rooms. 
The latter procedure appears to be 
the more satisfactory method of the 
two and generally is preferred in 
modern practice. 

With either of these trunk systems, 
one or two inlets generally are locat- 
ed in the corridor wall of the class- 
room 10 ft. or more above the floor. 
Only very rarely are guides placed in 
the ducts just behind the register 
face, as shown in Fig. 2, to make 
certain that the air is more or less 
equally diffused over the surface of 
the inlet grille and does not cling to 
the outer side of the bend. It is 
almost equally rare to find radial 





—_—_> 
Inlet 

—— 
Grille 

7 
Air Suppl / 
Duct 
Class 


Room 
Wall 














we eee 








‘sees 





Fig. 2. Guides in Supply Duct to Spread 
Air Over Entire Surface of 
Inlet Grille 
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vanes attached to the face of the 
grille to force an even horizontal dis- 
tribution to all parts of the room. 
See Fig. 3. 

Wherever air is supplied to a class- 
room through one or two openings 
of this nature, as is usually the case 
whenever the split system is em- 
ployed, these precautions to insure 
good distribution should invariably 
be observed. 

With fan-blast systems, notable 
success has been achieved by a dis- 
tributing system which admits two- 
thirds of the classroom air supply 
through six ceiling inlets, and the 
remaining third through openings in 
the window stools. This latter pro- 
vision is made to counteract the 
downward currents of chilled air that 
otherwise would fall to the floor and 
cause uncomfortable drafts on the 
feet-of the pupils. 

Despite the fact that such a dis- 
tribution system as that just de- 
scribed yields excellent results, its 
higher cost has led to a modification 
in which two-thirds of the air is ad- 
mitted through one or two openings 
in the wall separating the classroom 
from the corridor and the remaining 
third through grilles in the window 
stools as shown in Fig. 4. This sys- 
tem appears to give equally satisfac- 
tory results. 

Before the introduction of warm 
air through the window stools, vari- 
ous attempts—usually unsatisfactory 
—were made to overcome the tend- 
ency of air chilled by contact with 
the windows from falling to the floor 
because of its increased density. The 
use of the split system, with radia- 
tors located beneath the windows and 
the introduction of warmed air 
through one or two grilles in the 
corridor wall, was one answer. 
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In one city where the fan-blast 
system was used exclusively, it be- 
came standard practice to introduce 
the air through a single inlet located 
10 ft. above the floor in the front 
wall of the room about 1 ft. from the 
outside wall. Although the heat loss 
through glass has never satisfactori- 
ly been determined under such condi- 
tions, the theory was that a constant 
sweep of warmed air across the win- 
dows prevented the down drafts that 
otherwise would occur. This practice 
has not spread to any degree. 

Wherever direct radiation is used 
in a classroom, it should effectively 
be shielded in order that pupils in 
the adjacent seats should not be ex- 
posed to the excessive radiant heat. 
Shielding radiators in this manner 
reduces them to convectors and gen- 
erally increases their efficiency in 
warming air and promoting its cir- 
culation. 

Rapid strides that are being made 
in the development of electric lamps 
to produce artificial daylight and, at 
the same time, ultra-violet rays, put 
it not at all beyond the realm of pos- 
sibility that windowless schools will 
one day be built. While maintaining 
light of a uniform and satisfactory 
intensity wholly independent of the 
season, the exposure of the class- 
room, the cloudiness of the day, etc., 
etc., and providing the ultra-violet 
rays that are apparently so beneficial 
in proper dosage, such windowless 
classrooms would receive conditioned 
air, and would be freed from the in- 
terference with its distribution now 
caused by our present-day windows. 

A point which evidently receives 
only minor attention at present, but 
which, nevertheless, is important if 
satisfactory air conditions are to be 
maintained, is that provision should 
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Fig. 3. Radial Vanes at Face of Inlet Grille to Insure Even Horizontal 
Distribution of Air 
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Fig. 4. Air Inlets on Inside Walls and in Window Stools 


be made to introduce slightly more 
air than the exhaust ducts will re- 
move. Any leakage around the win- 
dows and doors under such conditions 
will be outward and will not be felt, 
whereas if more air goes out the ex- 
haust duct than enters through the 
supply inlet, the deficiency must be 
made up by infiltration. It is not 
infrequent under these conditions 
that annoying drafts result, and at 
classroom temperatures, drafts may 
be both uncomfortable and unhealth- 
ful. 


Temperature Control 


In this day, no one questions the 
necessity for automatic control of the 
temperature in schools of more than 
a very few classrooms. However, 
on occasion, excellently-designed and 
perfectly - installed systems have 
failed to produce satisfactory results. 

False economy in failing to pro- 
vide a little intelligence to operate 
the mechanical devices has caused 
dissatisfaction with temperature con- 
trol and not only the particular 
system, but the whole theory of me- 
chanical ventilation, has been at- 
tacked as a result. 

I have seen compressed air systems 
provided with water motors to main- 
tain the pressure at 15 lbs. per sq. 
in., which actually showed but 4 Ibs. 
on the guage. Investigation revealed 
that the janitor had shut off the 
water supply to two of the three 
motors. Of course, the system could 
not give satisfaction under such con- 
ditions. 

In another’ school, insufficient 
boiler capacity had been provided to 





supply the steam necessary to heat 
the classrooms at the pressure for 
which the system was designed. In 
order to overcome this deficiency, it 
was necessary to raise the temper- 
ature of the steam, with an accom- 
panying increase in pressure. The 
pressure frequently was so great as 
to incapacitate the thermostatic sys- 
tem entirely. 

Lack of intelligence in both design 
and operation will wreck the finest 
theory or the finest installation, as 
has been shown. There are other 
causes that are not so obvious. 

In providing for school systems of 
heating and ventilation, it has been 
usual practice to specify that “the 
heating plant shall be capable of 
maintaining a temperature of 70° F. 
at the breathing line” under extreme 
low outdoor temperature conditions. 
In keeping with this specification, 
the practice has grown up of locat- 
ing the thermostatic element on one 
of the inside walls of the classroom 
about 5 ft. above the floor. 
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The man who writes the specifica- 
tions thinks of a breathing line for 
adults, overlooking the fact that 95% 
of the occupants in the elementary 
schools are small children. As a mat- 
ter of fact, the modern heating and 
ventilating engineer should not deal 
with “breathing-level” temperatures 
at all. The term should be banished 
from all our discussions, because it 
has long been known that air tem- 
perature does not affect primarily 
the breathing qualities of air. From 
that angle it is the chemical compo- 
sition of the air that is important. 
Temperature is a factor which has 
its primary effect on the external 
surface of the body, and it is un- 
necessary to go into the elaborate at- 
tempts that have been made to arrive 
at exact measurements of the body 
surface area to convince one that a 
horizontal. plane that would separate 
the body surface area so that half 
would be above, and half below it, 
would pass somewhere near the 
middle of the trunk. For a sitting 
pupil, and this is the normal condi- 
tion in the classroom for which all 
calculations should be made, this 
plane might be considered as the level 
of the desk tops in that room. 

The only way of having temper- 
ature-control apparatus function 
satisfactorily under existing condi- 
tions would be to install the thermo- 
stat at the level of the desk tops and 
to take it away from the wall. 


Perhaps we should design a special 
fixture of adjustable height which 
would be located out in the classroom 
to hold the thermostatic element in 
an appropriate position, i.e, at a 
proper level and away from the wall 
where the air may circulate freely 
around it. Such a stand should be 
of metal which rapidly would assume 
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a Dialogue 


by H. W. SCHMIDT 


Dramatis Personae 


BILL who knows—a 
to know more 


HANK who knows — something and 
wants to know more 


School Ventilation— 


little and wants 


Time: The present 


“6 O, I did not say that I did not 

believe in ventilation; I did 
say I know but little about it and 
after talking with the experts I am 
beginning to feel that I know less. 
Now let me tell you a story, Bill, and 
you will see the application. 

“A few years ago, a young man 
worked several years on a doctor’s 
dissertation to determine the under- 
lying reasons for the existence of 
poverty. His thesis was as follows, 
contained in one sentence: 

“ ‘After several years of intensive 
study I have come to the conclusion 
that poverty is caused by poorness.’ 

“And the moral of that story may 
properly be paraphrased by saying, 
that years of intensive study and re- 
search and the reading of innumer- 
able reports and investigations may 
be summed up in the statement that 
the underlying theory of ventilation 
is to provide good air conditions. Do 
you get the point?” 

“T’ll say I do, Hank. But do you 
mean to say that you don’t know 
what ventilation is? You have been 
talking it and reading it and living 
with it for years and still you don’t 
know what it’s all about?” 

“Well, maybe I can’t say that I do 
not know ANYTHING about it but, 
like all other matters subject to pro- 
gress due to investigation, we are 
still ina state of unstable equilibrium 
as to details, quantities, qualities, 





methods and all the rest. We cannot 
agree on standards; we cannot agree 
on our experimental basis; we can- 
not agree on the interpretation of 
our data; we cannot agree on what 
we are looking for and we cannot 
agree on even the definition of ven- 
tilation or what it is to be. Just try 
and get a definite opinion on what 
ventilation really is; look in the dic- 
tionaries, in the various books on 
ventilation and engineering. Nearly 
all definitions include some reference 
to ‘fresh air.’ But I find that even 
physiologists do not agree on what 
constitutes fresh air. 

“So what is a poor chap like me to 
do or think when he visits dozens of 
school buildings, per year and finds 
all kinds of conditions, such as com- 
mon stoves with no ‘ventilation’; a 
million-dollar building with no ‘fresh 
air’ supply; a rural high school with 
a gravity job of ventilation; a city 
grade school with a well-laid-out split 
system operating ‘according to direc- 
tions’; a two-room rural school with 
unit ventilation and fans running 
and a similar one-room school with 
fans dead. I ask you, what am I to 
think? Are we all crazy or what is 
the matter?” 

' “Are you sure you’re not stretch- 
ing it a bit, Hank? Do you mean to 
imply that air conditions are all right 
in all of those cases?” 

“Old man, I’m not stretching it a 
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bit as to these cases and there are 
hundreds like them. If you come 
along with me for a week or two you 
will sing another tune just as I have 
had to. What do we mean by, ‘the 
conditions are all right’? I would 
like to have someone tell me when 
they are all right. Do we mean by 
‘all right’ a certain supply of ‘outside 
air,’ that can be mighty dirty and 
smelly; do we mean conditions as per 
‘comfort chart’; do we mean a tem- 
perature around 67° to 70°; do we 
mean a relative humidity of 40%; 
do we mean some air movement or a 
certain number of air changes per 
minute. Don’t infer that I consider 
all of the conditions cited as good or 
desirable nor that refinements and 
long investigations may not show 
some deviations from the ‘gross’ 
statements made as to apparent re- 
sults. But, by and large, the fact 
remains that many schools are not 
‘positively’ ventilated or, to put it 
another way, they do not try to get 
good air conditions.” 

“But who knows when air condi- 
tions are good?” 

“T’ll illustrate, Bill, and a good ex- 
ample it is, too. A couple of years 
ago I visited a very large school in 
a certain city which prides itself 
upon its fine ‘ventilating’ equipment. 
Big fans, ducts, flues, air washers, 
filters, etc..—you know. In conver- 
sation with the principal, he called 
my attention to the good air condi- 
tions in the building and I agreed 
with him. About ten minutes later, 





94 


being still of a curious mind, I visit- 
ed the lower regions and found 
‘everything quiet at the front.’ The 
engineer confided to me that the day 
was quite warm and the building 
‘comfortable,’ so he had shut down 
early in the day and besides he was 
saving coal for the city. The latter 
was especially laudable. 

“Now, Bill, we all believed that 
air conditions were fine BECAUSE 
WE THOUGHT IT WAS THE 
FANS AND OTHER APPARATUS 
WHICH PRODUCED THE RE- 
SULTS. But the question is, WERE 
the conditions all right and satisfac- 
tory from all angles? Could they 
get along without the plant operat- 
ing, and for any length of time? I 
interviewed five or six teachers as 
soon as I found out about the condi- 
tions and they assured me everything 
was O.K. and all were comfortable, 
‘even the children’—and so was I.” 

“Well, Hank, what’s the answer?” 

“Of course we might come to a 
peculiar conclusion if we accept the 
judgments passed by the teachers 
and even my own, subjective as they 
are, unless we analyze the situation. 
Bill, there is another side to this, as 
you suspect. In the first place, let 
us look into the situation as is or 
rather was. The time of the year 
was early November, with clear skies 
and, as I recall it, a temperature well 
above zero, around 20° I should say. 
There was some wind, as I remember, 
wishing I had my heavier overcoat 
with me on this trip.” 

“What has all that got to do with 
not operating their plant? If they 
don’t do it one day, why not the 
next?” 

“Not at all, Bill. Now I’ll give you 
my idea about that job and how it 
fooled me at first. The conditions I 
just gave you are mighty important, 
as you will see. Bill, did you ever 
think about what an important part 
infiltration plays in heating?” 

“Sure I have. I know heating 
men consider window crack lengths 
and exposure in figuring heat losses.” 

“But that is not all of it, Bill. We 
allow for infiltration on the basis of 
data obtained empirically and theo- 
retically, maybe not too exact at that. 
How much leaks in through the 
walls? No wall is completely imper- 
vious and some are very bad in this 
respect.” 

“T’ll bet they are, if my feelings 
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of draft in some buildings are any 
criterion.” 

“Correct. And you know also that 
people give off bodily heat even when 
sitting still? How much?” 

“Isn’t it around 300 to 450 B.T.U. 
per hour?” 

“Something like that. Now, here 
is a room full of, say 40 youhgsters. 
The building has been brought up to 
proper temperature in the morning, 
the fans have been running, stirring 
things up and due to a slight excess 
pressure, the infiltration has prob- 
ably been cut down to nothing or 
very little. After awhile the fan is 
stopped, the infiltration, due to wind, 
begins and if the direct radiation, 
(this is a split system), is on the 
job, it will compensate for the heat 
losses and possibly for some of the 
infiltration. The latter will provide 
for some air movement and also will 
reduce the room temperature which 
again is compensated for by the heat 
given off by the kiddies. 

“Now, if these various differen- 
tials happen to be such that the com- 
pensations I mentioned take place, 
then a proper ‘thermal balance,’ so 
far as the body is concerned, takes 
place and the children feel comfort- 
able as I did and the teachers and 
the principal. But the ‘positive’ ven- 
tilation was non-existent.” 

“What’s this thermal balance you 
speak of? Is that what you mean 
when the excess body heat is carried 
away?” 

“Just about that, Bill. This ther- 
mal balance is produced by air mov- 
ing at a rate and at a temperature 
which leaves the body with a com- 
fortable feeling. In other words, any 
excess heat and moisture are re- 
moved at the rate of their produc- 
tion. If we do not provide air move- 
ment, or replace some of the air, or 
provide it at too high a temperature, 


then the room temperature rises, the 


humidity increases (you know we 
evaporate a lot of body moisture 
through the skin, to say nothing of 
that carried by the exhaled breath), 
and so the whole situation becomes 
bad and I suppose we will have to 
say that the ventilation is poor.” 
“T’ve noticed that when we throw 


a party at my home. Up go the 
windows.” 
“Quite so. Now, my theory is that 


the various factors I mentioned hap- 
pen to be compensatory ones for a 
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time only and that later the whole 
plant will have to operate as a whole 
again in order to get proper balance.” 

“But if all you need is air move- 
ment at a reasonable temperature, 
why not recirculate all of the air if 
you can get it cool enough or clean 
enough?” 

“T’ll admit, Bill, that I have not 
got that far in my thinking, but I 
am quite open-minded and, as a mat- 
ter of pure reasoning, I suppose I 
shall have to admit that the thing is 
possible and that conditions much as 
you state might result. It will have 
to be a mighty well-designed and 
balanced plant that will do that. But 
I’ll also have to say that you are go- 
ing to get some outside air whether 
you want it or not because of the 
reasons I have shown you. 

“Another thing, experience has 
shown that there are compensatory 
days and times. But to leave it to 
the judgment of untrained individ- 
uals is a dangerous thing unless 
conditions are so favorable that they 
are obvious, and that does not hap- 
pen often. The uncertainties of the 
weather and all of the other factors 
are such that they are all unreliable. 
Most persons who know something 
about the matter agree that proper 
air conditioning is produced most 
consistently through mechanical 
means and, if properly designed 
plants serve, most economically as 
well, IF we take advantage of all the 
factors possible, some of which are 
yet of doubtful value in the minds 
of quite a number of engineers. 

“As to gravity jobs, and I am 
thinking only of furnace _ installa- 
tions, they have one big advantage 
over a non-operating mechanical ven- 
tilating plant—they provide consid- 
erable air movement and volume 
when heating. Of course, any di- 
rect radiation produces some air 
movement also but it is not compar- 
able with that I have just mentioned. 
And these jobs are very reasonably 
priced. But we will have to admit 
that all gravity jobs have certain 
limitations. Figure out for yourself 
in how many ways a gravity job falls 
short of obtaining the conditions we 
discussed.” 

“Just a minute, Hank. I have been 
waiting for you to say something on 
the subject of humidity.” 

“Humidity, eh. Well, I’ll say this. 
It is strange that during so many 
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years of visiting schools I can recall 
put a very few instances where 
humidity conditions were such as to 
make themselves positively felt to 
me. I have no definite records of 
these but memory serves in a few 
cases. One with an oversupply of 
moisture, leading to.dripping win- 
dows; one in a badly over-heated 
rural schoolroom showing, subject- 
ively, a lack of humidity. Another 
one, a furnace job, without a water 
pan, also showed over-heating and 
little moisture, and a fourth one, a 
100% blast steam job, in a similar 
condition. In other cases where I 
tested air conditions as a matter of 
record, I found, through psychromet- 
ric measurements, a great lack of 
relative humidity AS TO STAND- 
ARDS, going in most cases much 
below 30%; it was nothing unusual 
to find from 10% to 15% and it was 
a rare case which gave me anything 
approaching 40%. There were just 
as many jobs without humidity de- 
vices or those not functioning as 
there were with them, in fact more, 
and I found any number of split 
jobs which made no pretense at fur- 
nishing artificial humidity. Humidi- 
stats I found very ornamental but 
not often in use.” 

“Tell me this, Hank. If I get a 
perfectly tight room and recirculate 
all of the air and let my radiation 
work, too, am I not going to get over- 
heating and maybe bad air after a 
while?” 

“Inevitably, Bill.” 

“But if I could regulate my heat- 
ing surfaces so as to make up for 
heat losses or heat rises, wouldn’t it 
work?” 

“For a time, I believe it would. 
But you cannot do so; in practice 
you by-pass or provide cooler outside 
air. You would also, under your 
conditions retain body odors and 
others which originated in the room. 
The air would soon become quite dis- 
agreeable, to say the least. The re- 
port I told you about also found this 
condition arising.” 

“Then you still say that in the case 
of the little school you told me 
about, where they have no outside 
air supply, the room MIGHT be com- 
fortable because of infiltration of 
cooler or outside air?” 

“Yes, until overheating takes place 
or until the odors become of such in- 
tensity as to inhibit proper breathing 
to some extent. I get into such 
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schools and situations quite frequent- 
ly and unless overheating is evident, 
and it usually is, conditions appear 
rather fair. It does not occur very 
frequently but it does happen. Now 
I am not holding a brief for them, 
as you may imagine. They need out- 
side air. And as to odors. Well, 
there is plenty of the barnyard stuff 
available and J do not like it, but it 
does not make me ill, and after 
awhile I do not notice the odor until 
the air becomes ‘stuffy’, which means 
nine cases out of ten, hot. All this 
aside from the question of barring 
odors. And dilution does not help 
much unless you remove the source 
of contamination and then you don’t 
need dilution to overcome odors. So 
much for that.” 

“Now, Hank, I get an awful lot of 
words slung at me which I can’t un- 
derstand. I’m sticking to my nose 
and my taster. If my nose tells me 
that there’s something that is not 
right, you haven’t much chance to 
talk me out of it.” 

“You are probably much nearer 
the nub of much that has been said 
than you think you are. Our bodily 
sensations are still valid criteria and 
I know that even scientific evidence 
is not always accepted, especially 17 
it seems to contravene our own ex- 
periences. However, how far we can 
rely upon our sensory impressions is 
a question.” 

“Well, my impressions are going 
to have a whole lot to say about how 
I feel. Now for a change I’m going 
to give you something to think about. 
You remember the school at A-n we 
visited last year? That was a slick 
job and you remember how you test- 
ed and gum-shoed around and said it 
was O.K.? Lots of air movement— 
your air movement. And yet my 
nose did’t tell me that all was O.K. 
Then we went to another job near 
M-e, a different job altogether and 
you tested that one also and ‘every- 
thing was O.K., too.’ And that time 
my nose told me the same thing. 
Nothing scientific about that, you’ll 
say, but, Hank, there was a differ- 
ence between those jobs and you said 
so, too.” 

“I remember the circumstances 
quite well, Bill, and my nose has had 
the same experience too, at times. 
There is a difference in air; it is 
quite indefinable and is, of course, a 
qualitative one. 

“During the process of admitting 
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air to a building and distributing it 
to its various destinations, some- 
thing seems to happen to it. It does 
not seem to have the same character- 
istics as the air out of doors from 
which it has been taken. Some claim 
it is due to over-heating; others say 
it is due to a deficiency in moisture. 
Again, some say it gets dusty, due 
to passing through long ducts or 
flues; and that contact with the vari- 
ous surfaces of the ducts causes some 
changes, is also not without its ad- 
herents.” 

“Well, what do you think?” 

“I don’t know, Hank. But for a 
long time I have been of the notion 
that the air has lost something in 
this process. I am using my nose 
now, as you say you do, as a criterion. 
Of course it is more than my nose 
that is involved, it is my whole being 
that is my indicator. I suspect that 
the air in many schoolrooms has been 
de-vitalized, maybe de-ionized or has 
suffered some subtle change, possibly 
tied up with its electrical condition 
or ‘radiant’ activity. 

“Let me illustrate. You know we 
can change foodstuffs by abstracting 
certain vitamins and the residue still 
appears as food and may be eaten 
and digested and still be deficient in 
a very vital way. It may look all 
right and even taste so, but .... 
Maybe there are ‘air vitamins’ and 
these get lost in some way or other.” 

“ “Air vitamins’ is good.” 

“Well, Bill, you know they have 
ozone machines which are used in a 
number of schools in order to make 
the air more ‘palatable and nourish- 
ing’, a kind of revivifying process. 
Whether it is essentially a revitaliz- 
ing matter or is an attempt to re- 
place ‘that’ which has gone, I am not 
sure. What? Oh, yes, I know the 
theory underlying this but like all 
else we are not sure that it is correct 
in all that it implies. But this is 
really a matter for the physiologist 
or rather biologist, as the whole prob- 
lem is so widespread in its effect on 
the human organism as a whole. As 
you say, I am not sure whether ozon- 
izing is a replacement factor or a 
remedy; I have heard it mentioned 
as a prophylactic agent, even. 

“Let’s look at it in another way. 
You know we have artificial ‘sugar’, 
saccharine, but it is not sugar. 
Sweet? Yes, but it does not act as 
sugar in the body; it has no food 
value, it has no calorific value—it is 
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sweet, that is all. We may get syn- 
thetic compounds which analytically 
are identical with nature’s product 
and yet lack the latter’s vital touch. 
There is something about this mat- 
ter which we have not yet fathomed 
and maybe never will. So, finally, I 
shall have to say the only way to get 
all of the inherent qualities of good 
air to the individual is to supply him 
with air which has all of the good 
qualities. Of course you laugh! Just 
the same this is a good application 
of the story I told at the beginning. 
How to do this? Well, that’s another 
question. 


“For one thing we need to know 
how many air changes are RE- 
QUIRED under certain conditions; 
what are the PROPORTIONS of re- 
circulated air and outside air to pro- 
duce best results; under ordinary 
conditions and building construction 
what IS the infiltration in different 
types of buildings, I do not mean 
‘crack’ infiltration. Under what con- 
ditions may air movement of suffi- 
cient volume take the place of air 
‘mixture’, if at all? Are humidifiers 
absolutely necessary to produce good 
air conditions? Of course there are 
plenty of opinions, and I have some 
myself; there are plenty of recom- 
mendations and much experimental 
data at hand but in the final analysis 
we have not yet solved our problems 
in a fundamental way. You see, Bill, 
field observation and experience show 
that we may at times and quite often 
violate nearly all apparently well- 
established principles and violate as 
well codes and standards and yet not 
suffer any apparent particular ill 
effects. Whether purposeful violation 
of these matters over an extended 
period of time may not produce 


‘cumulative’ deleterious effects, is 
quite another question. 
“There is another side to this 


whole matter which has assumed 
very large proportions and is, in a 
measure, responsible for all of the 
talk about ventilation, as I said once 
before—the mounting costs of con- 
struction and operation of school 
buildings. If we can determine with 
some degree of confidence, I won’t 
say accuracy, the conditions which 
will lead to reasonably good air con- 
ditioning, we may find that a down- 
ward revision of our notions of re- 
quirements may well be in order, with 
a corresponding reduction in first 
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costs and running expenses.” 

“That sounds sensible.” 

“It is now quite certain that the 
famous ‘30 cu. ft. of fresh air’ is or 
will be thrown into the discard and 
is not a REQUISITE, that SIX air 
changes are nota REQUIS TE ¢tnat 
apparently humidifiers are not a 
REQUISITE, and so on. This en- 
tirely from the matter of the desir- 
ability of some or all of these. Again 
practice shows that in very few cases 
indeed are even the designed requi- 
sites of air supply, air movement, 
humidity, etc., found on the job. Some 
systems approach these factors more 
closely than others but, on the whole, 
we still have a long way to go. 

“But one thing appears quite 
fundamental to the whole problem, 
Bill, and insistently comes to the fore 
and that is no matter what the quan- 
titative relations between the various 
factors may be, some means for con- 
trolling the conditions to promote 
thermal balance is desirable, if not 
necessary. To leave this to the 
vagaries of weather, individuals or 
what not, is not reasonable. Some 
day some one is going to invent or 
provide a system which works on the 
basis of catering to thermal balance, 
rather than providing so many cubic 
feet of fresh air or what have you. 
It may be a tough job and yet may 
be quite simple after all. It can be 
done, all right.” 

“I suppose it CAN BE DONE but 
I don’t see how you are going to 
measure this thermal balance. Are 
you going to stick a thermometer in 
a fellow’s ribs? But you said one 
thing I want to get right. You said 
something about codes. Did you 
mean State codes, or what?” 

“Yes, I referred to State codes. I 
believe in standards of some kind but 
I do not believe in cast-iron, inflex- 
ible ones. You know, Bill, if a State 
code is once fixed it isa... . well, 
let us say, quite a job to undo or 
change it. Take that 30 cu. ft. stan- 
dard for instance. It just isn’t, any 
more, in fact as well as in practice. 
How did we get 25% or 50% or 75% 
or any other percentage of recircu- 
lated air into our codes? Compro- 
mises, or precedent or ‘think so’, 
were the reasons. We know now 
that air washers are much better 
humidifiers than washers of air; 
read Larson’s study. Consider ‘cor- 
ridor’ ventilation; how many codes 
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mention it or permit it? Day by 
day we are making progress and a 
code written today is apt to be out 
of date tomorrow. 

“Our codes should be so construct- 
ed as to encourage initiative, inven- 
tiveness, progress and permit changes 
as called for through research and 
new thoughts. Take the Wisconsin 
code—abused and cussed and in turn 
commended. It is fixed in some re- 
spects, yet if you can show cause to 
have certain provisions modified in 
the interests of better operation or 
more consistent results or newer de- 
vices, you may make application for 
such modification and if of merit you 
will be permitted to deviate from the 
provisions in that particular case.” 
“Yes, I remember the corridor venti- 
lation cases. Seems reasonable to me.” 

“Of course. But if a code is 
LEGISLATED —well you rest on 
cast-steel stuff then. I can see no 
reason why this thought should not 
be borne in mind when revising or 
formulating future codes. It is not 
easy, I will admit, but certainly 
worthwhile. I am going to watch 
some that are now in process of con- 
struction. 

“There are a good many problems 
connected with ventilation which need 
solving and which should and are re- 
ceiving attention. Newer thought 
and investigations have shown that 
some of our present standards are 
in need of scrutiny and revision. The 
quantitative relationships between 
the various factors pertinent to the 
whole problem of ventilation need re- 
adjustment. 

“In field practice and observation 
it is found that there are but few 
instances where the supposedly pre- 
determined quantity factors are de- 
livered in the engineered ratios. There 
are many variables which modify 
the theory. We also find that there 
are both purposeful and accidental 
deviations from designed operating 
conditions which lead to air condi- 
tions which bear little relation to the 
presupposed ones. These violations, 
interesting enough, do not seem to 
lead to any particularly deleterious 
results, in practice, due to ‘compen- 
sations’ not preordained, but inci- 
dental to the condition. This fact 
then throws open the whole question 
whether modifications in our present 
practice may not be called for. 

(Continued on Page 112) 
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Adaptation of Heating and 
Ventilating Equipment to School 
Building of Modernistic Design 
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Joseph Urban, Architect 
Syska and Hennessy, Consulting Engineers 


Facade of the New School for 
Social Work 


N interesting departure in de- 
sign, even for an architect like 
Joseph Urban, is given expression in 
the New School for Social Work, 
New York. In this building use has 
been made of continuous horizontal 
bands of glass alternating with 
ribbed brick bands to emphasize 
breadth in the building against the 
Solid masses of masonry beyond. 
Cantilever construction sustains the 
brick bands so that the modernist 
effect is not marred by supporting 
columns to interfere with daylight- 
ing or artificial lighting schemes 
which are an integral part of the 
building design. 
Ventilating ducts follow the sup- 


porting pillars. Air inlets have their 
louvres made of glass. Unit ventila- 
tion is utilized in smaller classroom 
spaces. 

An ovoid auditorium, “right” for 
acoustical effects, has many flexible 
arrangements. These are only a few 
of the distinctive things that charac- 
terize this project. Syska and Hen- 
nessy, New York, are the consulting 
engineers. 

The six-story and penthouse struc- 
ture occupies a rather narrow down- 
town lot in New York. Excessive 
noise was a contingency to be 
thought of. Pure air supply untreat- 
ed from out-of-doors was problemati- 
cal. Space-saving necessities re- 
quired supreme concentration of 
heating, lighting and ventilating 
facilities. 

The educational project in itself 
is unique. Designed for the continu- 
ous higher education of intellectually 
adult persons, its courses are exten- 
sive; its groupings represent com- 


mon objectives, rather than academic 
classifications. Its heaviest schedules 
are in the evening hours. 

There is a library equipped for re- 
search interests. There are popular 
lecture groups and seminar groups. 
There is workshop practice. There 
is a penthouse studio. There are 
art exhibit spaces. Competent in- 
struction and bona fide research are 
available in many fields. 

The capacity of the building is 
2,300 students. In the auditorium 
are 650 seats. One classroom ac- 
commodates 250 persons; another 
200; two classrooms will seat 100 
persons each; two others, 35 each. 
Reserve space provides for further 
rooms as activities increase. 

The physical facilities seem per- 
fect for such an enterprise. No in- 
sistent decorative scheme distracts 
the attention from the main business 
of the building. It is a recessive 
background for important affairs, as 
informal and intimate as possible. 





Concentric Rings, Which Are the Only Decorative Feature of the Auditorium, 
Permit Unusual Lighting Arrangements and Conceal 
All Ventilating Apparatus 


97 





98 


The result of the design as a whole 
is oné of the most strikingly inter- 
esting educational buildings in the 
country. 

To supply abundant, diffused light, 
the facade was developed to have 
high lighting from continuous win- 
dow space across the building. Sup- 
porting pillars are well within the 
rooms. Air supply ducts follow the 
outer aspect of these pillars. Glass 
louvres under automatic control gov- 
ern the supply of air. 

Moreover, the glass windows, in- 
stead of merely protecting the oc- 
cupants against climate, actually 
produce climate. Diffusing, semi- 
opaque glass is used in double panes. 
The inter-window spaces are utilized 
for panel heating. They serve to 
deaden the din of the street. Their 
location at the ceiling admits the ut- 
most daylight. At night they are 
utilized for panel lighting. Thus dur- 
ing the night classes, when the work 
is heaviest, the impression of day- 
lighting is produced. 

Such use of glass as has been 
made in this building is unique in 
this country. It has been employed 
by Ernest May in Frankfort, Ger- 
many, in industrial rest rooms, and 
for growing plants in winter gardens 
under special glass; and Carbusier, 
practising in France, has done some 
recent work in Russia in somewhat 
similar fashion. 

Engineering flexibility is particu- 
larly in evidence in the auditorium. 
The stage is cycloramic. It can be 
cut down by screens and curtains to 
a small rostrum for a single speaker; 
or, by means of a unique arrange- 
ment of the side wings, like the 
Ziegfeld Theater, it can include the 
audience in its action in the space 
around the room. 

The auditorium is egg-shaped, 
ideal for acoustical effects. Concen- 
tric rings are its only decoration. 
These rings give opportunity for a 
lighting scheme which floods that 
part of the room surrounding the 
speaker. They also conceal the ven- 
tilating apparatus for the audience 
room. Backgrounds are neutral, but 
many varied color effects may be ob- 
tained at will by manipulation of 
light. 

There are several interesting fea- 
tures in the ventilation scheme. In 
the basement, the ball-room is ven- 
tilated by both supply and exhaust 
ventilation. The billiard room has 


HEATING AND 





VENTILATING 





September, 1939 





This Corner of the “Talk-It-Over’’ Room Shows Features of the Window 
Lighting Scheme and the Manner of Utilization of 
Glass Louvers for Air Inlets 


supply ventilation only, with a sepa- 
rate small fan controlled by push 
button for operation independently 
of the other systems. The dance hall 
has separate supply and exhaust fans. 

The auditorium on the first floor 
has mechanical supply and exhaust 
ventilation. Supply air is introduced 
through mushroom ventilators under 
the seats from the plenum chamber 


at the ceiling of the ball-room below. 





Exhaust ventilation is through slots 
in the dome-shaped ceiling and thence 
to a separate fan located on the mez- 
zanine level. 

In the entrance lobby is a separate 
fan-blast recirculating system for 
operation when the audience is filing 
into the auditorium from the street. 
Warm-air registers are installed on 
either side of the main entrance 
doors near the floor. 


OH 


1 


Cross-section of Building, Showing Ovoid Contour of Auditorium and 
Different Levels of Various Floors 
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All classrooms have both supply 
and exhaust ventilation. Exhaust 
registers are located at the ceiling 
and are connected to the horizontal 
duct work over the ceiling of the 
auditorium to the classroom exhaust 
fan on the mezzanine level. Supply 
air is introduced near the floor at the 
front of the classrooms. 


In the larger classrooms supply 
air is furnished by a separate fan 
on the mezzanine floor. In the 
smaller classrooms separate unit 
ventilators are installed for supply- 
ing fresh air. The unit ventilators 
are thermostatically controlled so 
that no fresh air will be drawn from 
the outside until the room tempera- 
ture has reached a predetermined 
point. 

All supply fans are equipped with 
automatic self-cleaning filters of the 
viscous oil type, electrically operated. 
The supply air is heated by means 
of copper fin heaters, and the tem- 
perature is maintained at a prede- 
termined point by pneumatic thermo- 
static control. A duct insertion-type 
thermostat, in conjunction with a 
pilot thermostat in the principal 
rooms, controls the temperature of 
the air discharged from the fan. 


The building is heated by means 
of a two-pipe vacuum heating sys- 
tem, serving cast-iron radiators, for 
the most part enclosed, with thermo- 
static regulation for all class-room 
radiators. 


The boiler is of the welded steel 
type, low-pressure and oil-fired. 

The function of this building is to 
further the arts and cultural sciences 
among adult folk, cultured already, 
but wanting intellectual work oppor- 
tunity among congenial groups. The 
people served are sophisticated in the 
best sense. They insist upon in- 
formality, but demand efficient and 
silent service to the last degree— 
personal participation, social oppor- 
tunity, comfort, completeness, free- 
dom. 

Modernism here acquires new val- 
ues. It is “straightforward, rational, 
unafraid.” Architectural symmetry, 
recessive backgrounds, concealed 
Service arrangements, multi-purpose 
Space utilization; one is impressed 
by the note of harmony expressed by 
architect and engineers in synchron- 
izing their problems here in a man- 
ner that is new, but that is never 
Subversive. 
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Deficient Heating Increases School 
Absenteeism 


ACCORDING to a report recently 
issued by the Industrial Health Re- 
search Board of Great Britain, an 
analysis of 39,862 observations shows 
that absenteeism in schools increases 
as the schoolroom temperature falls. 
This is shown in the following table: 





Ran Mean Per Cent 
Temp. Temp. of — 
‘ from School 
62.5 and over 63.4 8.9 
60 to 64 61.1 9.2 
57.5 to 59.9 58.5 11.1 
Under 57.5 55.7 11.6 





The conclusion was reached that 
the rise in absenteeism is not neces- 
sarily due to sickness but to the dis- 
comfort which induces children to 
remain away from school. The board 
recommends that all open-air schools 
should be artificially warmed, prefer- 
ably by the under-floor method or 
small ceiling panels. 

Since manual dexterity is reduced 
in low temperatures, individuals of 


It was shown that under-floor heat- 
ing induced a_ skin temperature 
which was 2.6° higher than that in- 
duced by convection heating, while 
it caused the air temperature to feel 
comfortable to the _ investigators. 
Convection heating, on the other 
hand, created a sensation midway 
between “comfortable” and “too 
cold,” and it was calculated that 
convection heated rooms felt 2.5° 
cooler than floor-heated rooms at 
equal cooling powers. The additional 
warming effect of the under-floor 
heating was due in part to the heat 
received directly by conduction from 
the warm floor through the soles of 
the feet, for the average temperature 
of the floor was 70°. It was also due 
in part to mild radiation received 
from the warm floor surface. 

A comparison of the data from 
tests on three types of systems is 
given below. The cooling power is 
that estimated by the kata-ther- 
mometer. 





Convection Floor Panel 
Heating Heating Heating 
Cooling Power of Air.. 7.6 7.6 7.6 
Mean Air Temperature, 
Dry Bulb ............. 56.1° 60.0° 57.0° 
Mean Air Velocity, 
Ft. per Min.......... 19 33 23 
Mean Skin Temperature 80.9° 83.5° 82.0° 
Seuention of Als Tia Midway between slightly nearer 
p “comfortable” “comfortable” “comfortable” 
perature Experienced and “too cold” than “too cold” 














all ages who are engaged in sedentary 
work requiring manual dexterity, 
whether this consists of industrial 
occupations or of work, such as writ- 
ing, drawing or knitting, cannot do 
their work efficiently if the cooling 
power of the air rises much above 
7°, or if the air temperature falls 
below 57°. 


Little support could be obtained 
for the claim that panel-heated rooms 
feel prefectly warm and comfortable 
with an air temperature of 50° and 
55°. Under the assumption that a 
xoom heated by convection feels com- 
fortably warm at 62°, it was stated 
that a panel-heated room would feel 
equally warm at 60.7°, provided the 
degree of air movement were the 
same in each case. 


Department Store Ventilation 


Proper heating and ventilation sys- 
tems are installed in eighteen of the 
twenty-five leading department stores 
in New York which were recently in- 
vestigated in a health and safety survey 
conducted by the New York City Depart- 
ment of Health, under the direction of 
E. S. Morton, M.D., chief of the Division 
of' Industrial and Adult Hygiene. Con- 
sidering the fact that the department 
stores in New York not only are en- 
gaged in selling goods, but also are con- 
cerned extensively in manufacturing and 
other activities, as shown by the survey, 
further development and more expert 
knowledge along the line of industrial 
medicine and hygiene, it was felt, is 
essential. The Department of Health 
submitted 1225 recommendations which 
were approved by the store executives 
and which finally led to corrections. 











Power and Heating Equipment for 
a Modern High School 


by JOHN CALAHAN 


Supervising Engineer, Board of Education, Jersey City 


HE William L. Dickinson High 

School stands in the center of a 
ten-acre field on a commanding emi- 
nence overlooking the lower portion 
of Jersey City, the lower portion of 
Manhattan Island and New York 
harbor. The building comprises about 
125 rooms and an auditorium with a 
seating capacity of 2000. 

The power house, which supplies 
the school building with heat, light, 
power and ventilation, is located in 
the hollow square in the center of 
the building. It houses an equipment 
second to none in similar institutions 
in this country. In the boiler room 
are four 265-h.p. Heine water-tube 
boilers, set in batteries of two, and 
operated under a working pressure 
of 130 lbs. per sq. in. 

Two chimneys 100 ft. high provide 
the necessary draft. Each boiler has 
dumping grates suitable for burning 
No. 1 buckwheat-size anthracite coal. 
The boiler fronts are faced with 
glazed American white tile brick. 

Located between the two chimneys 
in rear of the boilers is a Sturte- 
vant double multivane fan, directly 
connected to a Sturtevant B-2 steam 
turbine, for forced draft purposes. 
This outfit is designed to operate at 





House Service Pumps 


1600 R.P.M. and has a capacity of 
20,000 cu. ft. of air per min. at 1%- 
in. static pressure. It has not been 
necessary, however, to use the equip- 
ment, because natural draft has been 
ample for all requirements. 

From each boiler an 8-in. pipe and 
wrought-iron bend leads to a main 
12-in. header, from which is taken a 
3-in. line for pumps and auxiliary 
steam-driven apparatus, and a 12-in. 
line for supplying the engines, tur- 
bine and pumps. 

Exhaust steam from all sources 
reaches a main exhaust pipe 14 in. 
in diameter, thence through a grease 
extractor, by-passing to feed-water 
heater, to back-pressure valve and 
outdoors. 

Views of the engine room are 
shown in the accompanying illustra- 
tions. The electric service for light 
and power is supplied by direct- 
current generators, direct-driven by 
a Harrisburg side crank engine, a 
McIntosh and Seymour engine, and 
a Curtis steam turbine. For emer- 
gency or breakdown service there is 
provided a set consisting of a 100- 
k.w. generator driven by a 150-h.p. 
motor, the latter being supplied from 
the public service mains at 500 volts. 


Two 25-k.w. baiancing transformers 
are installed to take care of the un- 
balanced condition of the three-wire 
electric system. 

There are 180 electric motors in 
the various departments, varying in 
size from 2 to 20 h.p., 4500 incan- 
descent lamps and many arc lights. 
The main switch board is made up 
of eleven panels of Vermont marble. 
There is also a very complete system 
of telephones, electric clocks, and an 
electric bell signaling system. 

A two-pipe return-line vacuum 
heating system is installed, the con- 
trol of which is located in the pit of 
the engine room, and consists of two 
direct-acting, single vacuum pumps, 
8 by 14 by 16 in. Each is provided 
with a special governor, a _ three- 
valve by-pass and two compound 
gauges, one connected to the main 
return, and the other to the main 
steam line. 

A thermostatic system of control 
for hot water tanks, radiators and 
heating and tempering coils is oper- 
ated from the engine room, where 
two steam-driven pumps, compressed 
air tank and gauges are located. 

A domestic hot water service 
heater is located in the engine room 





A View of the Boiler Room 
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Another View of Boiler Room 


and furnishes hot water to all fix- 
tures, including kitchen and laundry. 
It is capable of heating 600 gal. per 
hr. from 50° to 180° F., when sup- 
plied with steam at a pressure of 2 
lbs. per sq. in. 

A complete system of ventilation 
is provided by fresh air and vent 
fans. The fresh air supply is used 
for ventilating purposes only and is 
independent of the heating system. 
Fresh air is taken at the fan-room 
entrance through a tempering coil, 
and from there the air passes through 


an air washer which leads to a steel- 
plate blower, thence through a heat- 
ing coil and out into the duct system. 

There are four fresh-air fans, each 
capable of delivering 40,000 cu. ft. 
of air per min., when operating at 
185 r.p.m. Each fan wheel is 96 in. 
in diameter and is driven by a 20- 
h.p. electric motor, equipped with a 
variable speed controller which per- 
mits a 50% reduction from maximum 
speed. 

There are five blowers located in 
the attic, the function of which is to 


Details of Equipment 


Turbine for Driving Direct-Current Generator 


discharge the air from the ventilat- 
ing system. Each is capable of dis- 
charging 30,000 cu. ft. of air per 
min., when operating at 200 R.P.M. 
Each exhaust fan is driven by a 15- 
h.p. shunt-wound direct-current mo- 
tor. 

Toilet vents are separate. Venti- 
lation is by means of two 50-in. steel 
plate blowers, each capable of dis- 
charging 1,700 cu. ft. of air per min. 
when operating at 250 R.P.M. 


(Continued on Page 112) 





Equipment Make Use K.W. 

1 Engine Harrisburg Main Unit 
1 Engine McIntosh & Seymour Main Unit 
1 Turbine Curtis Main Unit 200 
1 Turbine Sturtevant Forced Draft 
1 D.C. Generator General Electric Main Unit 200 
1 D.C. Generator General Electric Main Unit 200 
1 D.C. Generator General Electric Main Unit 200 
4 Water Tube Boilers Heine Main Unit 
1 Fan Sturtevant Forced Draft 
1 Motor General Electric Main Unit 250 
1 Generator General Electric Main Unit 
1 Elec. Hoist Gurney Ash 
1 Heater Reilly Feed Water 
2 Balancers General Electric Distributing Lines 14 
2 Stacks Custodis Smoke 
4 Water Columns Reliance On Boilers 

Air Pump Westinghouse Sump Ejector 

Scale Fairbanks Coal 

Safety Stop Automatic Turbine 

Lubricators Detroit Engines and Pumps 

Air Compressors American Heating System 

Pumps Worthington House Service 

Pumps Simplex Heating System 

Pumps Outside Packed Boiler Feeder 

Filter Blackburn-Smith Water Supply 

Standard Pumps 
Vacuum Cleaner Richmond House 








1 
1 
1 
8 
2 
2 
2 
2 
1 
: Regulators 
1 
2 
2 
2 
2 
4 
7 
4 


Volts 


Pressure, 






Switchboard General Electric 

12 Traps Anderson Drips and Returns 
Washers Standard 4 Air Washing 
Centrifugal Pumps Air Washing Water 
Motors F-4 Wayne Circulating Pumps 
Fans Sturtevant Air Circulating 
Fans Sturtevant Air Circulating 
Motors Direct Current Air Fans 


Direct Current Air Fans 





Amp. R.P.M. Size Lbs. H.P. 
200 20x19 130 320 
200 18x 24 130 320 
1800 130 
1600 130 27 
250 800 250 
250 800 200 
250 800 1800 
135 265 
1600 
500 250 900 150 
250 400 900 
31% 
125 112 1425 
100 ft. 
8x8x8 130 
7144x6x10 130 
130 
10x6x10 130 
No. 4 
2% 
250 2.8 
1800 
250 77 


7 ft. 20 














Abstracts of State Ventilation 
and Heating Laws for 
School Buildings 


Alabama 


No changes in the heating and venti- 
lating regulations are contemplated. 
Window ventilation is the usual prac- 
tice. The State Department of Educa- 
tion prepares all plans for State school 
buildings. Corridor ventilation is regu- 
lated by outside window and breeze sash 
openings into the classrooms. State 
laws include specific requirements for 
specifications of heating systems and 
recommend certain steam and vapor 
systems. 


Arkansas 


This State has no ventilation regula- 
tions. Trend in ventilation is toward 
both open-window and unit ventilation. 
Corridor ventilation is approved. There 
are no laws regulating the installation 
of high-pressure steam systems. 


California 


This State has no fixed regulations. 
The climate permits window ventilation 
most of the year. The awning-type win- 
dow is universally used. Wherever it 
can be afforded, unit ventilators are the 
only type of mechanical ventilation used 
in rural schools. Unit ventilation is 
becoming increasingly popular. Corridor 
ventilation is not a problem. This State 
has relatively few air washers as com- 
munities are not vitiated by factory 
by-products and smoke. 


Colorado 


No State laws regarding ventilation. 


Connecticut 


Buildings must be heated uniformly 
to 70° at 10° below zero; every class- 
room is considered a unit requiring 
proper heat and ventilation regardless 
of size of building. One-room buildings 
without basement must have jacketed 
heater with supply of fresh air and ex- 
haust of foul air; with basement, a hot- 
air furnace, with fresh-air intake and 
vent flue for foul air. One-pipe furnaces 
are not permitted. Warm-air furnaces 
are allowed, but limited to buildings not 
requiring long horizontal ducts or mul- 
tiple fires. The regulations recommend 
that buildings of four or more rooms be 


heated by a vapor steam heating ap- 
paratus by direct radiation only, placed 
under the windows, and each room ven- 
tilated by the so-called gravity system. 

Blast systems with long runs of dust- 
bearing ducts are not approved. It is 
preferred that corridor venting be sepa- 
rate from classrooms. The State has 
no regulations applying to high-pressure 
steam, and would not approve its use, 
as with the various devices low-pressure 
is equally good. 

Window ventilation is popular in this 
State; unit ventilation is also popular. 


Florida 


No State laws or regulations covering 
ventilation of school buildings are in 
force in this State. County unit sys- 
tems are employed, each county school 
board making its own regulations; that 
is, these boards have full authority in 
the erection of school buildings. Legis- 
lature of 1929 passed a law providing 
for the appointment of a State director 
of buildings. Because of certain con- 
ditions, no director has yet been ap- 
pointed. 


Georgia 


This State has no laws controlling 
ventilation. There is no indication that 
this condition is to be changed in the 
near future. 


Idaho 


This State relies mainly upon the ven- 
tilation plans of competent ventilating 
engineers or architects. Where there 
are no ventilating ducts, rooms are 
flooded with fresh air at recess and at 
noontime through windows in mild 
weather; through window board venti- 
lators under all other conditions, unless 
a furnace or a modern schoolroom heater 
is installed. 

Buildings of four or more rooms 
should employ warm-air, hot water or 
steam heating plants, with a modern 
system of ventilation installed. All 
heating apparatus must maintain 70° F. 
in zero weather, with a relative humid- 
ity of 30% or more. 

Heaters must introduce fresh heated 
air at a point not less than 5 ft. from 
the floor and at a minimum rate of 30 
cu. ft. per min. for each pupil. Where 
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direct-indirect steam or hot water heat- 
ing is adopted, openings for outside air 
shall be opposite and directly under the 
radiator. Halls and offices may have 
direct steam or hot water radiators; 
they are forbidden in the classrooms. 
Cold weather temperature must be 68 
to 70° F. Corridor ventilation is deemed 
essential, especially when corridors are 
used aS wraprooms. 


Indiana 


The revised Administrative Handbook, 
published by the State Department of 
Public Instruction, and now in the hands 
of the printer (August 25, 1930) con- 
tains the following: The school must 
comply with all the regulations of the 
State Board of Health and the State 
Fire Marshal. The heating and ven- 
tilating system shall supply a sufficient 
quantity of pure fresh air, heated to 
a uniform temperature of 67° to 70°. 
The classrooms should not be more than 
23 ft. in width, and should be at least 
12 ft. in height. At least 15 sq. ft. of 
floor space should be provided for each 
pupil. 

The Indiana Sanitary Schoolhouse 
Law calls for: Heating and Ventilating 
systems of all kinds shall take fresh air 
from outside the school building, even- 
ly’ diffuse the same throughout each 
schoolroom during school session, and 
withdraw foul air from the schoolroom 
at a minimum rate of 1800 cu. ft. per 
hr. for each 225 cu. ft. of said school- 
room space, regardless of outside atmos- 
pheric conditions. 

The Rules and Regulations of the 
Indiana State Board of Health state 
that the State Board of Health will test 
the efficiency of ventilating systems in 
school buildings as follows: With jack- 
eted heaters and gravity systems, the 
anemometer test shall be made over the 
foul air vents in classrooms. With ple 
num systems, the anemometer test shall 
be made over the fresh air inlet of the 
fresh air room and the fresh air inlet 
in classrooms. A deduction of 5% shall 
be made for a grille or register in the 
air opening. All tests shall be based 
upon the seating capacity of classrooms 
at 225 cu. ft. of space per pupil. Before 
each test shall be made by the State 
Board of Health, the heating and ven- 
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tilating contractor shall be given notice 
of the time when such test is to be 
made. The State Board of Health will 
make such tests upon the written re- 
quest of trustees, school boards, boards 
of school commissioners, county, city or 
State superintendents, or upon petition 
of ten or more patrons of the school. 

The State Board of Health rules also 
call for the following: In plenum or 
blast systems of ventilation the warm- 
air flues shall have a cross-sectional 
area of not less than 10 sq. in for each 
pupil, based on the seating capacity of 
the room. The vent flues shall have a 
cross-sectional area of not less than 10 
sq. in. for each pupil, based on the seat- 
ing capacity of the room. 

In school buildings of more than one 
room with plenum or gravity ventila- 
tion the warm-air flues and vent flues 
shall be on or in the inside walls of 
the building and the warm-air inlets 
and the foul air vents shall be on the 
same side of the room. Warm-air inlets 
shall be located not less than 5 ft. from 
the floor. Wire screens of No. 8 gauge 
wire with 1144 in. mesh may be used to 
cover the warm-air inlets, except in 
rooms of such size and shape as to re- 
quire the air to be deflected, in which 
case diffusers may be used. Foul air 
vents shall be at the floor level, shall 
have a free area of not less than the 
cross-sectional area of the flue and shall 
be free of all obstructions. Grilles and 
registers shall not be used in foul air 
vents except with jacketed heaters. A 
chain damper, or other approved device, 
in plain view and easily accessible from 
inside the room, or a chain damper in 
the foul air chamber in the attic, shall 
be used to close the vent when not in 
use. The damper shall be kept open at 
all times when school is in session. The 
floor and baseboard shall be carried in- 
to the bottom of vent flues, and that 
part of the flue exposed to view shall 
be plastered and finished the same as 
the walls of the room. 

No used air shall be reheated except 
as provided under jacketed heaters and 
floor furnaces, or except where an air 
washing system has been installed, and 
such system of rewashing and reheating 
air has been approved by the State 
Board of Health. 


In gravity or plenum systems of ven- 
tilation, except where wall openings di- 
rectly into the schoolrooms are used, 
the air supply shall be taken from out- 
side the building through a window or 
windows into a room in the basement 
especially constructed for this purpose 
with a tight-fitting door, impervious and 
smooth walls, floor and ceiling, to be 
known as the fresh-air room. The win- 
dow or windows in the outer wall of 
the fresh-air room shall have a free 
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area not less than the combined cross- 
sectional area of all the warm-air sup- 
ply ducts, and shall be covered with a 
substantial wire screen of not more 
than % in. mesh and shall be kept free 
from obstruction at all times. In no 
case shall basement air be permitted 
to enter the air supply. 

In gravity systems where wall open- 
ings directly into classrooms are used, 
the fresh air supply shall be from out- 
side the building, and the combined free 
cross-sectional area of fresh-air intakes 
shall be not less than the cross-sec- 
tional area of foul air flue. Such fresh- 
air intakes shall be provided with an 
approved damper with operating device 
in plain view and easily accessible from 
inside the room. The damper shall be 
kept open at all times when school is 
in session. The outside openings of 
such fresh-air intakes shall be covered 
with substantial wire screen of not more 
than %-in. mesh and shall be properly 
protected from rain or snow. 

It is recommended that wall box ven- 
tilation shall not be installed in build- 
ings of more than ten rooms. 

No fresh-air opening or foul air vent 
in connection with any system of ven- 
tilation shall be kept closed at any time 
when school is in session. 

No part of the machinery, shafting, or 
pulley arrangement of heating and ven- 
tilating apparatus or water works sys- 
tem shall be connected to the joist or 
flooring above the room in which such 
machinery or apparatus is installed. 

All masonry flues shall start upon 
substantial foundation at the ground. 
All vent flues shall be carried through 
the attic and above the highest point 
of the roof, either as separate flues or 
by being combined into one or more 
foul air chambers in the attic. Each 
foul air chamber shall be provided with 
proper roof openings and shall be 
equipped with proper cowls or ventila- 
tors to prevent downdrafts. Separate 
vent stacks shall also be provided with 
proper cowls or ventilators. Vent flues 
shall be built the same size throughout 
the entire flue length with inside walls 
plumb, true and with smooth finish. 
Foul air chambers in the attic shall 
have a cubic capacity at least equal to 
the combined capacity of all vent stacks 
connected with such chamber. A posi- 
tive updraft shall be maintained in all 
vent stacks by blast aspiration or ex- 
haust. In gravity systems of ventilation 
with steam heat, foul air vent stacks 
shall have a minimum of 27 sq. ft. of 
radiation in each stack for aspirating 
purposes. 

Cloakrooms or wardrobes not separat- 
ed from classrooms, or separated only 
by skeleton doors, shall be considered 
as part of the classroom, and the foul 
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air vent may be placed in the cloak- 
100m or wardrobe. Cloakrooms or ward- 
robes separated from classrooms, shall 
be separately heated and ventilated the 
same as classrooms. 

Gas plates, gas stoves and burners 
used in domestic science or laboratory 
work shall be provided with suitable 
ventilating hoods connected to a verti- 
cal vent flue. This flue shall be sepa- 
rated from any other vent flue, and a 
positive updraft shall be maintained by 
blast, aspiration or exhaust. 

Whenever practical, temperature regu- 
lation shall be used. Whatever system 
of ventilation is used, the windows in 
all schoolrooms should be opened when- 
ever practical at recess periods and be- 
fore the opening of the afternoon school 
session, in order to thoroughly change 
the air of the rooms. 

In every stairway leading from the 
first floor to the basement there shall 
be a swinging door with spring hinges, 
to prevent basement air from entering 
the classrooms and corridors above, and 
as a protection against fire occurring in 
the basement. 

Ventilation of Toilets—There shall be 
a ventilating opening in the back of 
each individual water-closet bowl and 
each seat of the latrine of not less than 
10 sq. in. free area, and each urinal 
stall shall have a ventilating opening in 
top or bottom or both of not less than 
8 sq. in. free area. These toilet ven- 
tilating openings shall be connected to 
a vertical brick vent flue extending 
above the highest point of the roof. The 
updraft in this flue shall be positive at 
all times, to be maintained by blast, 
aspiration or exhaust. If stack heater 
is used, the cross-sectional area of this 
toilet vent flue shall be not less than 
360 sq. in. If aspiration by steam, this 
toilet vent flue shall have not less than 
36 sq. ft. of radiation. If an exhaust 
fan is used, the cross-sectional area of 
this toilet vent flue shall be equal to 
the combined area of the toilet ventilat- 
ing openings connected with such flue, 
with a minimum flue area of 144 sq. in. 

All urinals shall be of the floor trough 
type, with local ventilation as provided 
above, and shall be constructed of ma- 
terial impervious to water. 


Kansas 


The Department of Education in some 
of its publications makes certain recom- 
mendations relative to the equipment 
of schools. It cannot enforce these 
recommendations and makes. them only 
in a limited way. 


Kentucky 


No school ventilating regulations are 
in force in Kentucky. Rules and regu- 
lations governing schoolhouse planning 
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are expected to be worked out by the 
Division of School Buildings and 
Grounds of the Department of Educa- 
tion, created July 1, 1939. 


Louisiana 


The Parish Superintendent of Schools, 
the State Superintendent of Education 
and the Parish Health Officer must ap- 
prove all plans and specifications on 
heating and ventilating. Every build- 
ing must afford 1800 cu. ft. of air per 
hr. for each adult and a proportionate 
amount for each child. Not less than 
200 cu. ft. of space must be provided 
for each child. 


Maine 


The minimum requirements for ap- 
proval of school buildings in Maine 
forbid heating from floor registers or 
by direct radiation from stoves or steam 
or hot water pipes. When rooms are 
to be heated by currents of warm air, 
either from warm-air furnaces or in- 
direct steam plants, the warm air shall 
be introduced through ducts in the 
schoolroom wall, the opening to be at 
least 7 ft. above the floor and having 
a suitable damper. All plans must fur- 
nish 1800 cu. ft. of pure warm air per 
pupil per hr. Each room shall have a 
separate foul air duct sufficiently large 
to remove foul air at the same rate fur- 
nished by the heating apparatus. The 
outlet is to be at the floor level, with 
damper to completely close outlet when 
desired. Each vent stack must have 
at least 16 ft. radiation in the stack base 
when steam or hot water gravity system 
is used. 

Maine will not make any immediate 
changes in these minimum require- 
ments. The trend in buildings of four 
rooms and over is very strongly toward 
unit ventilation; in less than four rooms, 
gravity ventilation is universal. As to 
corridor ventilation, the only building 
having this form of ventilation has 
proved to be unsatisfactory. Maine has 
no regulations relative to the use of 
high-pressure steam in school buildings. 
There are practically no buildings in 
this State using high-pressure steam for 
heating. The so-called vapor system is 
most popular. 


Massachusetts 


Regulations provide that any source 
of heat may be used which does not 
contaminate the air or conflict with the 
health, fire or building ordinances. All 
apparatus, devices, unit type ventilators, 
etc., must have the approval of the 
State’s Department of Public Safety. 
The minimum area of fresh air intake 
flues is calculated on a maximum veloc- 
ity of 400 ft. per min., except where a 
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mechanical system of air supply is in- 
stalled with the intake 6 ft. or more 
above the general ground level or where 
an approved system of air filtration or 
air washers is installed. 

Fresh air, with the outside tempera- 
ture zero degrees F., must be supplied 
all study and assembly rooms, measured 
at the breathing plane above the floor 
and 2 ft. from an outside wall, at 68°. 
Direct radiation in toilets, corridors, 
passages, stair halls, gymnasiums, etc., 
not less than 60°; shower and dressing 
rooms, 75°. Direct radiation may be 
installed in class and recitation rooms, 
domestic science rooms, shops, manual 
training rooms, laboratories, assembly 
halls and gymnasiums only in sufficient 
amounts to maintain a temperature of 
50° in zero weather. 


The ventilation system must supply 
30 cu. ft. of fresh air per min., and must 
provide for the removal of an equal 
volume of air through openings. In as- 
sembly halls or combination assembly 
halls and gymnasiums, the air supply 
must be equivalent to 2% cu. ft. per min. 
for each sq. ft. of floor space. In rooms 
used solely for gymnasium, locker, lunch 
and emergency rooms, natatoriums and 
shower rooms, 1% cu. ft. per min. All 
fresh air rooms, heating chambers, heat- 
ing and ventilating ducts and flues must 
be of fire-resisting construction or sheet 
metal of suitable gauge built with 
smooth interior surfaces and made tight. 


For a gravity or central mechanical 
system each room shall be served by an 
individual warm-air riser flue or flues. 
Each warm-air inlet opening, grille or 
register shall be at least 1 ft. greater 
in height than the depth of the flue. 
The air velocity, in a horizontal direc- 
tion through the fresh air supply open- 
ings, shall not exceed 350 ft. per min.; 
in assembly halls and gymnasiums, 500 
ft. Where a central fan or gravity sys- 
tem of fresh air supply is installed, the 
openings or intakes shall be on an in- 
side wall, the bottom not less than 7 ft. 
from the floor. Vent openings shall be 
at the floor on an inside wall, preferably 
on the same wall as the supply openings. 
Vent flues common to two or more rooms 
will not be approved, except in the case 
of two or more wardrobes or coat rooms. 


Where individual room vertical sup- 
ply systems or their equivalent are in- 
stalled, the device supplying fresh air 
shall be preferably against the outside 
wall, discharging directly toward the 
ceiling at a velocity not less than 95 nor 
more than 125 ft. per min. for each foot 
distant from the ceiling. An indirect 
heating system, with a plenum or supply 
chamber below the floor, delivering the 
stated amount of air to the rooms 
through perforated chair or desk stand- 
ards or mushroom inlets, and exhaust- 
ing the same through grilles in the 
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center and near each ceiling corner, 
with means for regulating the circula- 
tion and temperature, will be approved; 
otherwise, floor openings are prohibited. 

In a mechanical system with approved 
air washers and automatic temperature 
regulations, a partial recirculation may 
be permitted subject to the approval of 
the supervisor of plans in each case. 
In any system the area of vent flues 
must provide a maximum velocity of air 
entering the vent ducts not to exceed 
400 ft. Vent flues shall be carried 
through the roof and to at least 3 ft. 
above the highest point of the roof; 
that is, within 30 ft. of the flue, except 
where attic floor and roof are entirely 
fireproof. The vent flues may discharge 
into the attic space, in which case a 
mechanical exhaust system shall be 
installed. 


In steam gravity systems of air sup- 
ply and ventilation there shall be in- 
stalled in each vent flue an approved 
aspirating coil or heater. Steam radia- 
tion hung in separate room vent flues 
shall be placed as near the top of the 
opening into the flue as possible. Ap- 
proved stack heaters or their equivalent 
may be installed at the base of exhaust 
flues in warm-air furnace gravity sys- 
tems. All coatrooms and wardrobes 
shall be ventilated through flues. A 
schoolroom may be wholly ventilated 
through a coatroom if the latter has no 
access to corridor except through the 
schoolroom, and the vent opening is at 
the floor level and in an interior wail 
at its greatest distance from the outside 
wall. A flue serving as a vent for both 
school and coatrooms shall be 20% 
greater area than required for the school- 
rooms alone. If wardrobes are installed 
in classrooms, gravity ventilation of the 
schoolrooms through the wardrobes will 
not be approved. Such wardrobes shall 
be ventilated through a flue having a 
capacity for a change of air in the ward- 
robe of not less than 15 times an hour. 

Movement of air through the ward- 
robes may be had by either a heated 
flue or ventilating fans. Wardrobes must 
have permanent inlet openings at or 
near the floors, equivalent to an opening 
4 in. high and the full length of the 
wardrobe. An accessible adjustable 
damper shall be installed in each vent 
flue. Mixing dampers at the base of 
warm air risers and under manual con- 
trol shall have control chains, pulls or 
levers, marked to indicate the damper 
position. Every chemistry room shall 
have one or more fume cabinets, or 
metal vent hoods, over each demonstra- 
tion table; such hoods and cabinets to 
be connected through vent ducts to a 
blower type fan for removing fumes and 
gases. Each cabinet, the equivalent of 
24 in. by 24 in., shall have a top and 
bottom vent, each not less than 28 sq. in. 
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area, the top opening to have a shut-off 
damper for hand control. 

It is not believed that any changes 
will be made in these regulations in the 
near future. Rules in Massachusetts 
are sufficiently elastic to permit the use 
of control fans, air washers, unit venti- 
lation, but not window ventilation. All 
plans for ventilation are filed in the 
Division of Inspection. If any differ- 
ences may exist between the consulting 
engineer and the department, they are 
then argued and a settlement reached. 
Corridor ventilation is here regarded as 
very dangerous in the event of fire. 


Michigan 


This State’s general requirements for 
heating and ventilating its schoolhouses 
place great importance on receiving the 
services of a competent heating and 
ventilating engineer in laying out all 
large systems for school buildings. 
Much stress is laid upon the importance 
of installing a system as simple as effi- 
ciency will allow, because of the danger 
of not being properly operated. 

All ventilating apparatus should be 
of such capacity that the air from the 
spray chambers will be rightly tempered, 
humidified and cleaned where this air 
contains smoke, dust and other irritants. 
Water heaters of approved type should 
be installed to heat the spray water. 
The contractor or engineer installs such 
humidistats, thermostats, diaphragm 
valves and other equipment necessary 
for proper control of temperatures and 
humidifying. 

In the installation of a heating sys- 
tem, the rules adopted by the A.S.H.V.E. 
should be followed. 

Gravity systems should not be in- 
stalled except in small buildings where 
a mechanical system would be imprac- 
tical from the standpoint of adminis- 
tration. 

Most of the larger school buildings in 
Michigan are heated through direct 
radiation by steam. The two-pipe grav- 
ity or the vacuum return system is the 
best. 

The exhaust system is little used now 
except for toilets, lunchrooms, swim- 
ming tanks, domestic science and other 
rooms which may disseminate disagree- 
able odors. Such rooms must be con- 
nected directly to stacks. 

The State urges that window ventila- 
tion should not supplant forced ventila- 
tion, for sufficient direct radiation to 
overcome heat losses from window ven- 
tilation often results in overheated 
rooms. Good light, requiring unilateral 
lighting, means that there can be no 
cross ventilation. In the properly de- 
Signed mechanical heating and ventilat- 
ing plant there is little harm from open 
windows. Neither is there much benefit, 
for the outside air should be under pres- 
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sure that overcomes the fan pressure. 
The best ventilation is received by im- 
proving present methods. 

The State suggests that school boards 
should thoroughly investigate the relia- 
bility of those advocating radical changes 
now followed by the best heating and 
ventilating engineers. 

Air ducts and flues may be galvanized 
iron, tile, cement or brick, but the in- 
side must be perfectly smooth, sharp 
turns must be avoided, no high velocities 
required, and no air delivered at a 
velocity to cause visible drafts. In 
schools of more than one room every 
supply duct or flue should have a dam- 
per to control the air supply; also tem- 
pering dampers to regulate the temper- 
ature of the air supply. Fresh air should 
be brought in not lower than the top of 
the first story; the intake should have 
louvers to keep out rain and snow. Pro- 
vision should be had for recirculating 
the air for economy and quicker heating 
of the building in the morning. There 
should be air washers if the building is 
located where the air may have impur- 
ities. Fresh air dampers should be so 
arranged as to work in conjunction with 
the recirculating dampers and venti- 
lators. 

Air filters of course cloth are unsatis- 
factory. Air washers are more gener- 
ally employed. 

If the air is warmed by radiation, 
provision must be made to give it humid- 
ity before it enters the schoolroom. 
There must be some automatic means 
provided for thermostatic temperature 
control of the heating plant. 

Where forced ventilation is used, all 
roof ventilators should be provided with 
dampers and diaphragm motors operat- 
ing in conjunction with the intake and 
recirculating dampers. All galvanized 
iron ducts and connections must be 
properly stiffened, supported and made 
in neat, workmanlike manner; only first 
class materials to be used. Longitudinal 
joints should be lock-seamed; all end 
pipe joints large enough to bulge or sag, 
be stiffened; horizontal ducts securely 
hung in position. 

Special attention must be given to 
heating and ventilating gymnasiums and 
auditoriums when not in use. Radiators 
are screened in the wall and flush with 
it. Fresh air enters near the ceiling, 
at the ceiling, or some convenient place 
where there will be correct distribution. 
Openings to vent ducts are usually 
located below the stage; if there is no 
stage, the location is as in a classroom. 

In this State the present trend seems 
to be toward unit ventilators in some 
sections, but many of the best school 
architects and engineers in the State do 
not look with favor upon them when 
compared with the central fan system. 

Corridor ventilation is not accepted 
in Michigan. 
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There are no State regulations apply- 
ing to the use of high-pressure steam 
in school buildings. 


Minnesota 


Reference in the rules of this State to 
a heating system shall be interpreted 
to include steam heat (including vacuum 
and vapor) and warm-air furnaces. 

All systems of heating must, in con- 
junction with the ventilation system, be 
of a capacity to maintain 70° F. at the 
breathing plane at all times when school 
is in session; for schoolrooms, 68°; cor- 
ridors and workrooms, 60°. The venti- 
lation system shall furnish not less than 
30 cu. ft. of air per min. per person. 
No system will be approved which does 
not renew the air at least four times 
an hour. 

It is forbidden to install the direct- 
indirect system. 

Recirculation of air when the building 
is in use is permitted up to 75%, pro- 
vided such air has been passed through 
an air filter or washer of approved de- 
sign. If not in use, it is advised that 
the air be recirculated regardless of 
filter or washer. 

All class and study rooms may, when 
equipped with a central fan plenum 
system, a unit ventilating system or a 
warm-air blast system, be vented either 
through a separate vent flue or an ad- 
joining corridor. The free area of vent 
opening between room and corridor may 
not exceed 18 sq. in. for each 100 cu. ft. 
of air introduced through the inlet. This 
opening is located conditionally upon 
satisfactory results from this form of 
venting as from individual room vent 
flues. For such corridor venting there 
must be an adequate opening or open- 
ings in the top story ceiling with a flue 
from the ceiling to the roof ventilator. 
Suitable grilles are required for ceiling 
openings, the flues to have dampers. In 
all special rooms, laboratories, kitchens, 
shops, etc., from which noise, odors or 
dust may be vented into the corridors, 
vent flues must extend through the roof 
independent of flues from _ corridor- 
vented rooms. Each flue shall be built 
to insure a _ positive upward current 
while these rooms are in use. Toilet 
rooms when heated by warm air shall 
have grilles on openings in vent flues 
with the vent flue opening at the floor 
only. All vent flues shall have the same 
dimensions throughout their’ entire 
length, carried through the attic and 
above the roof as separate flues or in 
combination. Positive upward current 
must be provided for in the design of 
the system. 

All registers and grilles shall have 
an open area equivalent to the flue 
capacity. Schoolrooms must have an 
opening in the heat flue for a grille, 
register or diffuser, the lower edge about 
8 ft. above the floor. Any heat flue with 
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an opening 8 ft. above the floor may 
also have an additional opening near 
the floor, be equipped with a grille, the 
heat flue having a damper deflecting the 
air current through this grille. No 
registers or grilles are needed for vent 
openings, if dampers are required. Floor 
registers may not be installed. Base- 
board registers may be used when they 
will not interfere with the sanitary 
condition of a room. 

All systems of steam heating must 
provide for both heating and ventilation. 
Ventilation with a gravity system is 
permitted in buildings of less than four 
rooms, mechanical systems being re- 
quired for larger buildings. Permitted 
in ungraded elementary schools only, 
gravity system heat and vent flues shall 
each have a cross-section area not less 
than 1 sq. ft. for every 160 sq. ft. of 
floor area. In indirect radiation the heat 
flues must supply not less than 50 sq. ft. 
of indirect radiation for each square 
foot of flue area. Each vent shall have 
not less than 20 sq. ft. of accelerating 
coil placed directly above the vent inlet 
to the flue. 

The plenum chamber is located to 
obtain an air supply free from dust, 
smoke or foul odors, the opening, which 
should be covered by a screen, to have 
a cross-section area of a size to intro- 
duce the needed volume of air for the 
room or rooms for the system as de- 
signed. There must be provision for 
control of air supply, the dampers ar- 
ranged to close the intake after school 
hours. 

In a central fan system the sizes of 
all heat and vent flues shall be computed 
on a basis of a velocity from 400 to 600 
ft. per min.; horizontal ducts, 900 to 
1000 ft. per min. Volume dampers to 
be placed at each heat flue base, de- 
signed to be adjusted by a setscrew or 
other suitable device to facilitate an 
equitable distribution of air. 

The air velocity through grilles or 
diffusers shall not exceed 400 ft. a min. 

Specifications must state type of fan, 
outlet velocity, capacity and normal 
speed. 

A central fan plenum system may be 
any one of these three: (1) A system 
whereby each room is partly heated and 
wholly ventilated by air from the fan; 
where direct radiation insures a temper- 
ature of 70° F. at all times when school 
is in session. (2) A system which pro- 
vides adequate air delivery and where 
heat is supplied by direct radiation. 
(3) A system in which heating and ven- 
tilation is accomplished solely by the 
introduction of heated air. 

A unit ventilating cabinet having the 
necessary apparatus for directing and 
controlling the volume of air necessary, 
must have the following essential parts: 
Air inlet through outside walls, air filter, 
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motor and fan assembly, heating unit, 
cold air or by-pass chamber, mixing 
chamber, air outlet, dampers for control 
of source of air supply and for temper- 
ature. It must meet all standard re- 
quirements for capacity and quietness 
of operation. 


Mississippi 


There are no State laws regarding 
ventilation. There is no need for me- 
chanical ventilation in the open-type 
school buildings built in this State. Cor- 
ridor ventilation with sufficient breeze 
windows properly placed is believed 
sufficient to take care of ventilation 
problems. There are no State regula- 
tions applying to high-pressure steam 
heating. 


Missouri 


When school buildings are not pro- 
vided with a complete forced ventilation 
system by means of fresh air intake 
ducts and special foul air exit ducts, 
the windows shall open top and bottom, 
and be fitted with shields or plates in- 
side the window base as protection from 
direct cold air currents. It is recom- 
mended that a gravity foul air exit duct 
be located near the ceiling on the wall 
opposite the windows used for ventila- 
tion. Each room must have a minimum 
of 15 sq. ft. of floor area for each stu- 
dent. 

Each room shall be heated not in ex- 
cess of 68° F. during school hours. <A 
jacketed stove is the least provision for 
heat supply acceptable. 


Montana 


Each child must have not less than 
250 cu. ft. of air space, and not less 
than 1250 cu. ft. of fresh air per hr. 
When the air space provided does not 
exceed 200 cu. ft., the air must be 
changed at least five times per hour. 
In buildings of over four rooms some 
form of forced ventilation must be pro- 
vided. During severe weather the tem- 
perature must be kept at not less than 
70°. Much detail is given in Montana’s 
regulations regarding stoves. 

The furnace is considered satisfactory 
where the ground area does not exceed 
1200 sq. ft. 


Nebraska 


This State has no school ventilating 
regulations. The local boards of educa- 
tion may take such steps as they choose 
in fixing upon rules governing their 
schools. 

The trend of school ventilation in 
Nebraska is toward open-window venti- 
lation. There are no regulations apply- 
ing to the use of high-pressure steam 
in school buildings. 
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Nevada 


No State regulations regarding school 
ventilating. 


New Hampshire 


No specific regulations are in opera- 
tion in this State. The trend in venti- 
lation practice is toward unit ventilation 
and open-window ventilation. Corridor 
venting is regarded as satisfactory. 


New Jersey 


Each classroom shall have at least 
18 sq. ft. of floor space and 200 cu. ft. 
of air space for each pupil. The venti- 
lation system must supply air not less 
than 30 cu. ft. per min. per pupil. 

The State Board of Education recom- 
mends installing a mechanical system 
operating by electricity, gas, steam or 
other motive power in all buildings of 
four or more rooms and of two or more 
stories high. All foul air, fresh air flues 
and ducts must be of fireproof material 
and be without contact with wood con- 
struction. The heating plant must heat 
all parts of building to 70° in zero 
weather with the ventilating system 
furnishing the required amount of fresh 
air in each classroom. Boiler and fur- 
nace rooms shall be enclosed by fire- 
proof walls and ceilings. 


New Mexico 


The only requirements are that every 
classroom shall be provided with arti- 
ficial heat when necessary to maintain 
the temperature between 65° and 70° F. 
While adequate ventilation is being pro- 
vided, no unjacketed stove shall be per- ' 
mitted in any classroom, and every 
classroom shall be provided with a ther- 
mometer. 

In school buildings one story in height, 
the heating systems may be housed in 
building, provided there are no exposed 
wood partitions or floor joists (i.e., at 
least 4 ft. clearance in every direction 
from furnace or boiler, with all wood 
covered with metal lath and plastered, 
or covered with asbestos sheets). Ii 
building is two or more stories in height 
steam boilers and furnaces may be 
located in a separate detached building 
or in a fireproof room, with any open- 
ings into main building protected with 
approved automatic fire doors. Where 
the heating plant is located in a room 
in a school building of two or more 
stories, a reinforced concrete slab ceil- 
ing over furnace room not less than 4 in. 
thick will be necessary, as well as the 
masonry wall enclosure, to effect 4 
proper cut-off. Coal rooms shall be only 
of incombustible construction. Where 
ashes are not removed from building 
immediately after being taken from the 
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furnace, metal ash receptacles shall be 
provided. 


New York 


At least 15 sq. ft. of floor space and 
200 cu. ft. of air space per pupil, 30 cu. 
ft. of pure air per min., 35% humidity, 
and facilities for exhausting foul air 
independent of atmospheric changes, are 
required. 

Toilet ventilation must be separate 
and distinct from the ventilation for 
study, class, recitation and workrooms. 
One-room buildings may be heated by 
an approved heater, others require a 
cellar, basement or separate building for 
a furnace or boiler. Boiler rooms must 
permit future expansion and be planned 
to afford good ventilation. 

All heating and ventilating flues must 
not project into classrooms; must be of 
sheet metal or fireproof partition ma- 
terial, smooth on inside; if metal, they 
shall be concealed in the partition work. 
Foul air flues or registers must not dis- 
charge into a non-fireproof attic, but 
shall be continued in metal to roof ven- 
tilator or discharge into a fireproof air 
chamber in the roof space. 


Toilet rooms: Thoroughly ventilated 
by motor driven exhaust fan, or con- 
nected through flues to approved roof 
ventilator. Hood vents from laboratories 
and toilets must be separate from the 
classroom system. With indirect heat- 
ing systems, foul air flue capacity from 
toilets must exceed warm-air supply. It 
is recommended that the ventilation of 
assembly halls be equal to four or more 
air changes per hour. Plans and speci- 
fications must show special conditions 
prescribed respectively for central fan, 
unit ventilator, gravity and other in- 
direct systems of heat and ventilation. 
Forced ventilation must avoid drafts in 
rooms and tempering stacks must be 
sufficient to raise temperature in severe 
weather above required room tempera- 
ture. 

Recirculating devices are not favored 
in a combined direct and indirect steam 
system in which either central fans or 
unit ventilators are used, known as a 
split system. Means should be provided 
to close cold air openings when building 
is unoccupied. In addition to general 
requirements, systems with central fan 
must meet these conditions: Fresh air 
tempered to meet requirements must be 
admitted through ducts in interior or 
protected walls with grille openings at 
least 7 ft. above the floor. Fan must 
have capacity to furnish required air 
while running at moderate speed, and 
must be free from noise and the hous- 
ing connected to the main duct by an 
airtight canvas connection or its equiv- 
alent. 


Unit systems: Must be contained in 
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strong, rigid metal case; if exposed, to 
be neatly finished. Radiators must be 
durable and have adequate heating sur- 
face to supply proper quantity of fresh 
air at a minimum temperature of 80° 
in zero weather. Air circulation must 
be maintained by a motor-driven fan 
free from noise, the outlet so constructed 
that air velocity can be readily measured 
by anemometer. Velocity not to exceed 
125 ft. per min. for each foot of distance 
from ventilator outlet to ceiling. Speed 
regulators are not recommended; fan to 
be regulated from the switchboard 
rheostat, when properly adjusted, should 
be locked and not changed without offi- 
cial permission. A mixing damper, auto- 
matically or manually operated, must 
be provided. Recirculating devices are 
not favored. In new buildings the units 
should be either in a recess of the room 
wall or below the window sill. Each 
type must be officially approved, other- 
wise installation may be removed at 
manufacturer’s expense if it does not 
meet requirements. 


Warm-air heaters (gravity or fan 
type): Being entirely indirect, must de- 
liver required amount of pure air from 
outside and heat it to maintain room 
temperatures. Each flue to have a mix- 
ing damper or device, operative from 
the room, which will admit cold air 
with the heated air, regulating the tem- 
perature without reducing the volume. 
Where possible, the cold air supply 
should be taken through openings 6 ft. 
or more above ground. Connecting cham- 
bers and ducts between this opening 
and the heater casings should be either 
metal or masonry. Dampers or doors 
should be provided whereby the outside 
cold air opening may be closed and the 
air recirculated at times when building 
is unoccupied. Warm air shall be con- 
ducted from heater to rooms through 
metal or masonry flues having volume 
and regulating dampers to adjust the 
air flow. Metal ducts in frame construc- 
tion to be covered with at least two 
thicknesses of asbestos paper as a fire 
safeguard against overheating. It is 
also recommended that the exposed 
warm air ducts be similarly covered, 
saving both heat and fuel. Furnace or 
generators shall be enclosed in masonry 
on an insulated sheet metal casing, have 
ample grate and radiating surface to 
heat without forcing, extra deep ashpit, 
and a humidifier automatically supplied 
with water. 


In rural school buildings having one 
classroom an approved ventilating room 
heater is recommended. Room heaters 
¢annot be approved for new buildings 
with more than one classroom. Common 
stoves and pipeless air furnaces are not 
approved. Installation of any service- 
able apparatus for temperature control 
for filtering or washing the air is option- 


107 


al with the school authorities and will 
be approved. Any conditioning appa- 
ratus the purpose of which is to treat 
the air removed from the schoolrooms 
and return it to the rooms cannot be 
considered as meeting the requirements 
of the education law relating to venti- 
lation. 


North Carolina 


There are no school ventilation regu- 
lations in force in this State, and none 
are contemplated in the near future. It 
is claimed that fans are unnecessary, 
due to the favorable climate. 


North Dakota 


All school plans and specifications 
shall show in detail the ventilation and 
heating of school buildings. At least 
30 cu. ft. of air per min. per pupil, an 
average temperature of 70° in cold 
weather, and facilities for exhausting 
foul air must be provided for. There 
must be 200 cu. ft. of air space for each 
pupil. Neither wooden flues, air ducts 
nor pipes may be placed within 1 in. of 
woodwork unless protected by casings 
of incombustible material. The jacketed 
stove is giving excellent service for the 
one-room school. Basement furnace units 
must have a double flue chimney for 
foul air vent. Furhace must be located 
directly under the warm-air register, 
the latter 2 ft. from the floor or 7% ft. 
from the floor provided the register is 
in the same duct near the floor. Two 
registers are preferable. The fresh air 
intake to be directly from the outside 
to the furnace, the opening to have a 
hood to break the wind. There shall 
be no floor registers in the schoolroom. 

Steam heat is recommended for build- 
ings of four or more rooms, the system 
to be combined with the ventilating 
system, and when practicable. Direct 
and indirect radiation connected to sepa- 
rate mains. Where the gravity system 
is used in connection with steam heat- 
ing, the heat ducts and vent ducts shall 
each have a cross-section area not less 
than 1 sq. ft. for every 180 or 185 sq. ft. 
of floor area. 

Heat ducts, not less than 40 sq. ft. of 
indirect radiation for each square foot 
of cross-section area of duct. With proper 
placing of the indirect radiation in the 
duct it is unnecessary to use accelerat- 
ing coils. All indirect radiation must 
be accessible for repairs and replace- 
ments. Fresh air intake dampers should 
close with the air flow and be absolutely 
tight. All dampers must have properly 
labeled brass tags. 

For six or more rooms the fan system 
should be installed. A combination of 
gravity and mechanical ventilation is 
economical and efficient. Furnace room 
basement should have storm doors and 
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windows. A good coal chute is abso- 
lutely necessary. When built of cement, 
‘with wooden outside door, it should also 
have an inside door. 

No changes in these regulations are 
contemplated. 

The trend in this State is apparently 
for unit ventilation. The gravity system 
is acceptable for corridor ventilation. 


Ohio 


A system must be provided that will 
uniformly heat corridors, playrooms, 
toilets, gymnasiums, etc., to 65° in zero 
weather; the schoolrooms at 70°, except 
those with one or more open sides. Pure 
air must be had in all parts of building 
except corridors, halls, heater and fuel 
rooms, offices, etc. Rooms not over 200 
sq. ft. need not be ventilated. Each 
classroom, assembly room and toilet 
must have six changes of air per hour; 
others three complete changes. The 
system shall be gravity, indirect or 
mechanical indirect, or unit ventilating. 
Stoves may be used in one-story build- 
ings having not more than four class- 
rooms. Wardrobes or lockers in the 
.classroom and part of that room shall 
have a vent register, otherwise they 
must be separately heated and venti- 
lated. In the domestic science room and 
the laboratories, each stove must have 
a hood to carry off all offensive odors 
and gases. When electric current is 
available, exhaust fans shall be placed 
in the ducts or flues; where steam or 
hot water is used, the main vertical 
flues shall have accelerating coils of a 
size sufficient to carry away the fumes 
and odors. No high-pressure boiler shall 
be located within the main walls of any 
school building. 


Oklahoma 


The only available information at 
hand from the State Department of Pub- 
lic Instruction is: Every school building 
shall be so heated and ventilated that 
each school and recitation room shall be 
supplied with fresh air at the rate of 
not less than 30 cu. ft. per min. per 
pupil during cold weather. Windows 
must open readily both top and bottom 
and be provided with suitable devices 
to protect the pupil from direct drafts. 
No changes in this rule are contem. 
plated. 

It is contended that, since Oklahoma 
is so far south, mechanical ventilation 
is unnecessary; that even in the larger 
schools with mechanical systems, they 
are operated actually less than one-third 
of the days the schools are open. 

Corridor ventilation is by means of 
breeze windows between the corridors 
and the classrooms. There are no State 
laws on the use of high-pressure steam. 
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Oregon 


The report from this State’s Depart- 
ment of Education is briefly: There are 
no State regulations on ventilation of 
schools in effect at the present time. 
All plans must be approved by the 
County School Superintendent. In most 
districts an architect is consulted. 


Rhode Island 


No regulation of ventilation by the 
State. 


South Carolina 


But little has been done in this State 
toward heating and ventilating regula- 
tions in an official way. The only regu- 
lations now in force are as follows: 

Adequate natural light and ventilation 
must be provided for all parts of every 
school building, and there shall be no 
room, corridor, hall or stairway without 
an outside window or door. All windows 
must be so constructed that at least one- 
half of the area may be opened for ven- 
tilation. 

There is no trend with respect to con- 
trol fans, air washers, unit or window 
ventilation. It has always been general 
practice in South Carolina to use win- 
dow ventilation. There might be a trend 
toward this system if it were supple- 
mented by ventilating shafts depending 
upon gravity for circulation of the air. 
Occasionally, unit ventilation and heat- 
ing units are installed in auditoriums, 
assembly rooms and gymnasiums. Win- 
dow ventilation in South Carolina is 
considered as most practical, economical 
and satisfactory. 


South Dakota 


A number of changes are contem- 
plated, but the main features have not 
yet been formulated. The present regu- 
lations are briefly: No school or class- 
room, except when used as an assembly 
room, shall provide less than 18 sq. ft. 
of floor space and 216 cu. ft. of air space 
per pupil; ceilings must be at least 
12 ft. from the floor. Rooms used for 
manual training or home economics, at 
least 35 sq. ft. of floor space per pupil. 
Ventilation systems must furnish not 
less than 30 cu. ft. of air per min. per 
pupil where temperature difference be- 
teen outside and inside air shall be 30° 
or more. 

In a gravity system of ventilation in 
connection with either furnace or steam 
plant, the fresh air flues must have a 
horizontal area not less than 1 sq. ft. 
to every 160 sq. ft. of floor area; in a 
stream gravity system, at least 50 sq. ft. 
of indirect radiation for every square 
foot of horizontal area of fresh air flues. 
An accelerating coil equivalent to at 
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least 20 sq. ft. for each vent flue. Ip 
buildings of at least four rooms, with 
jacketed stoves or furnaces, the fresh 
air intake and the chimney or vent flue 
shall have a cross-section area equiva. 
lent to 4% of 1% of the room area but 
in no case shall the intake pipe be less 
than 14 in. diameter, nor the chimney 
or vent flue less than 16 in. x 16 in, 
inside measurement. 

There are very few high-pressure 
steam systems in this State, and no reg. 
ulations to cover them. The authorities 
do not recommend but discourage their 
use. 


Tennessee 


In Tennessee the State Department 
of Education is concerned mainly with 
the small rural schools. 


Texas 


While the State Department of Educa- 
tion is making a close study of school 
heating and ventilation, at present there 
are few, if any, mechanical ventilating 
devices installed in the school buildings 
in Texas. Occasionally, there are a few 
unit ventilator installations in audi- 
toriums and gymnasiums. The depart- 
ment has found window ventilators thus 
far so satisfactory that it has not gone 
to the expense of making mechanical 
installations. In general, corridor vent- 
ing is believed to be unnecessary, but 
as some of the Texas cities grow larger 
and require more extensive buildings it 
may then be deemed wise to adopt vents 
for corridors. At present the board has 
no difficulty in getting air changes in 
corridors. Texas has no _ regulations 
governing the use of high-pressure steam 
in school buildings. 

The State Public School Laws state 
that: All schoolhouses shall be provided 
with sufficient heating apparatus. All 
stoves, radiators or other sources of 
direct heat located within the classrooms 
or study halls shall be so jacketed, ven- 
tilated or otherwise protected that the 
desks upon the side adjoining same will 
be not more than 5° F. hotter than the 
desks upon the other side of the room, 
and shall be equipped with an automatic 
temperature regulator that will regulate 
the temperature of said classroom or 
study hall to within 2° of any set stand- 
ard. Every classroom or study hall shall 
be provided with an efficient apparatus 
whereby in cold weather a supply of 
30 cu. ft. per min. of fresh warm air 
shall be supplied to each pupil in such 
a manner as not to place any pupil in 
a disagreeable draft, and shall be pro- 
vided with exhaust flue or flues, with 
inlets at or near the flue line, so ar- 
ranged as to effectively carry out of the 
room the cold and impure air without 
placing any pupil in a disagreeable draft. 
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Utah 


The only regulations now in force in 
this State require that 30 cu. ft. of air 
per min. be supplied each occupant in 
each classroom and 25 cu. ft. for each 
occupant in auditoriums. No changes 
in these regulations are now under way. 

The trend in Utah is toward unit ven- 
tilation, but the department questions 
whether the State can rely wholly upon 
this system. The most satisfactory re- 
sults are obtained with direct radiation 
supplementing unit heaters. With unit 
heaters corridor ventilation is usually 
incorporated into the exhaust system 
from the classrooms. 


Virginia 

All school buildings shall be provided 
with a system of ventilation whereby 
fresh air is introduced and vitiated air 
is expelled; if more than six classrooms, 
an approved central heating system is 
to be provided. 

The minimum system of ventilation 
shall be a system in which fresh air is 
introduced through a raised window 
over a window deflector and the vitiated 
air is exhausted through metal or 
masonry-lined vent ducts running con- 
tinuous from floor line of classroom 
through an approved make and sized 
ventilator head on roof. The vent duct 
shall have a sectional area of not less 
than 14 sq. in. per pupil to be accom- 
modated in classroom, and shall run 
continuous this size through roof, and 
the vent head used on roof must have 
a rated exhaust capacity of three air 
changes per hour, with a four-mile wind 
velocity, and zero temperature difference. 
In multiple-story buildings, in lieu of 
running a separate vent duct from each 
classroom through the roof, two or more 
vent ducts may be connected in an ap- 
proved manner before passing through 
roof, provided with proper-sized vent 
head on roof. Where wardrobes are 
used and connected to classrooms, the 
doors to wardrobes should be hung off 
the floor sufficiently high to allow a net 
sectional area of 14 sq. in. per pupil, 
and the vent duct should be taken from 
the ceiling of the wardrobe through the 
roof, 

In buildings of four rooms and less 
the minimum ventilating system shall 
be as described above, and the minimum 
heating system shall be an approved 
jacketed stove. 

Recommendations—In each vent duct 
there should be provided some device 
for automatically regulating the exhaust 
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from ceiling of toilet continuous through 
roof, and vent head above roof, the vent 
head to be similar to the vent head de- 
scribed above. The sectional area of 
such a vent duct through ceiling of toilet 
shall provide for not less than 50 sq. in. 
for each stool and urinal in each toilet. 

Auditoriums must be so arranged that 
satisfactory cross ventilation may be 
provided, or they must be provided with 
vent ducts that will reasonably guar- 
antee at least two air changes per hour. 
Trend is toward system heating with 
gravity exhaust except in the larger 
cities where corridor ventilation is in use. 


Washington 


Washington has no building code and 
therefore no departmental regulations 
for its school heating and ventilation. 
In the larger cities the school buildings 
are regulated by local codes. 


West Virginia 


There are no State regulations in 
West Virginia controlling heating and 
ventilation in school buildings. Under 
the State laws the county superintend- 
ents and local boards of education are 
largely responsible for heating and ven- 
tilating school buildings. Inthe larger 
high school and city school buildings 
approval of plans may be requested of 
the State Board of Education. 


Wisconsin 


All heating and ventilating regula- 
tions in Wisconsin come under the 
Heating and Ventilation Code. The State 
is divided into three zones, thus giving 
a basis for heat calculations. Maximum 
heat losses are calculated not more than 
10° above the zone average of the zone 
in which the school is located. 

Air supply: In gravity systems, heat- 
er capacity, arrangement and control 
are based on inlet temperatures not ex- 
ceeding 120°; sometimes it is necessary 
to heat to higher temperatures to drive 
heat into the room. Control of condi- 
tions shall be maintained and operated 
for all heating and ventilation systems. 

Recirculation is permitted as follows: 
50% during occupancy, without other 
devices than screens at intake; 75% 
where dust eliminator is operated in air 
supply circuits; 100% while building is 
not occupied. Gravity direct-indirect 
systems are prohibited. Gravity sys- 
tems are approved where there is 40° 
difference between room and outdoor 
temperatures must be above normal 
seat line. Ventilation shall be provided 


of air in cold windy weather to prevent 4for all occupied areas in school build- 


undue cooling of the classroom due to 
an excessive number of air changes and 
consequent waste of fuel. 

All toilets in buildings shall be ven- 
tilated by means of vent ducts running 


ings except for open-air or outdoor 
treatment; the minimum air supply 
shall not be less than 2 cu. ft. per min. 
per sq. ft. of floor area. The air supply 
for corridors and halls shall be not less 
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than % cu. ft. per min. per sq, ft. of 
floor area. In two-room buildings, 
capacity is based on service to class- 
room floors only; in buildings of more 
than two classrooms, upon simultaneous 
service throughout, and excepting in 
the auditoriums, all air shall be proper- 
ly humidified. Vocational instruction 
and research rooms shall be ventilated 
where floor space is less than 50 sq. ft. 
per occupant. Minimum air supply is 
not less than amount sufficient to over- 
come contamination due to nature of 
work, plus 2 cu. ft. per min. per sq. ft. 
of floor area. 

Wherever practicable, wardrobes and 
locker rooms shall be ventilated by ex- 
haust methods—outlets are more effec- 
tive than inlets; not less than 2 cu. ft. 
per sq. ft. of floor area; in combined 
rooms, air not less than 5 cu. ft. per 
min. per locker, in addition to air sup- 
ply for halls and corridors; they must 
have inlets and outlets. 

Some changes in Wisconsin regula- 
tions are likely to be made, mostly hav- 
ing to do with the amount of primary 
air supply, official recognition of cor- 
ridor venting, and some other more 
technical matters. In this State, due to 
climatic conditions, gravity jobs are 
unsatisfactory except in very small in- 
stallations. The department favors con- 
trolled blast installations either 100% 
or split. Unit ventilation is being used 
increasingly. 

Window ventilation is not approved; 
in fact, the department has no actual 
job of this type, unless the rural school 
and its jacketed stove are taken into 
consideration. The Department of Pub- 
lic Instruction advises that greater 
clearness be indicated by consulting 
engineers in preparing their mechanical 
specifications. In practice, it finds that 
where estimates do not check with ac- 
tual figures received, considerable re- 
vamping and planning are often re- 
quired in order to make the job fit the 
appropriations. This usually results in 
inferior jobs unless the whole plan is 
remodeled from the ground up, which 
is not ordinarily the case. Very careful 
cost estimates should be made in the 
beginning and the layout and specifica- 
tions then drawn in accordance, rather 
than relying on changes later. Corridor 
venting has proved very satisfactory in 
Wisconsin, especially in connection with 
unit ventilation. The department has no 
record of a split system which is utiliz- 
ing this method. 


Wyoming 


This State has no published heating 
and ventilating regulations for its school 
buildings. It is planning a bulletin on 
its rural schools which is expected to 
be ready late in 1930. 
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Suggestions for a School 


Ventilating Code 


EN view of the confused condition 
which exists regarding school ven- 
tilation requirements in various lo- 
calities and of the changed views re- 
garding those requirements, unusual 
interest attaches to the suggestions 
proposed by Herman W. Nelson, pres- 
ident of the Herman Nelson Corpora- 
tion, which appear in a manual on 
“School Ventilating Practice—Yes- 
terday, Today and Tomorrow,” re- 
cently published by the company. 

As Mr. Nelson says, many states 
and cities have laws, ordinances or 
codes governing the construction of 
school buildings and their heating 
and ventilation. However, most of 
the laws governing ventilation prac- 
tice are based upon obsolete theories 
and should be revised. 

In his outline of the principles 
upon which a law should be based, 
Mr. Nelson makes these points: 

1. An abundance of scientific evi- 
dence supports the belief that all 
traceable physiological reactions to 
ordinary atmospheric conditions are 
due to the physical properties of air 
—temperature, humidity and motion. 

2. Temperature is the major item 
and the proper ventilation of schools 
is fundamentally a properly regulat- 
ed heating and cooling process to 
maintain a uniform, comfortable 
room temperature under varying 
weather conditions. 

3. Humidity, within certain limits, 
is of importance only in so far as it 
affects the range of comfortable 
temperatures. 

4. Air motion is necessary to carry 
on the process of ventilation and has 
a stimulating effect in removing body 
heat. It also affects the range of 
comfortable temperatures and must 
therefore be properly controlled to 
avoid drafts. 

5. Dust and odors are primarily 
matters of sanitation and personal 
hygiene and should, so far as pos- 
sible, be corrected by other means. 
Nevertheless, they should also be 
alleviated as much as possible by the 
ventilation process. 

6. Considering the climatic condi- 


tions existing during the school sea- 
son, the admission and proper dis- 
tribution of out-of-door air in proper 
quantities is the most logical and 
practical means for cooling school 
classrooms, but the practice of pro- 
viding out-of-door air except when 
needed for the purpose of cooling, 
while it should be permitted under 
the law, is considered wasteful and 
unwarranted in the light of present 
knowledge. 

7. Improved ventilation demands, 
and economy in maintenance war- 
rants, better building construction 
with particular reference to heat 
transmission. 

8. Assured results in ventilation 
demand mechanically-controlled sys- 
tems and justify recourse to such 
provisions by law as will render en- 
forcement practical. 

The proposed code provides, among 
other things, that: 

“Rooms need not be provided with 
vent outlets unless they are deemed 
necessary to secure proper circula- 
tion. In the latter case, rooms may 
be vented through vertical flues ex- 
tending out-of-doors or through open- 
ings into the corridors and thence 
through flues or roof ventilators. 
Where vents are provided in rooms, 
in which it is desired at times to 
recirculate the air, they shall be 
equipped with tight-closing louver 
dampers which may be closed at times 
when air is recirculated. Regular 
vent openings shall be located at the 
floor line. 

After listing the temperatures 
which should be maintained in the 
various rooms the proposed code 
provides: 

“The designated minimum out-of- 
door temperature shall be determined 
by the zone in which the building is 
located. For this purpose, the state 
shall be sub-divided into climatic 
zones having isothermal boundary 
lines 10° apart and providing zones 
of + 10°, zero, — 10° and — 20° F., 
etc., etc., depending upon temper- 
atures in the particular state in- 
volved.” 
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But the most important part of the 
proposed code is contained in Articles 
4, 5, and 6, which read as follows: 


Article IV 


1. All spaces in which the compos- 
ite pupil under the regular school 
curriculum may spend the major por- 
tion of the school day in sedentary 
occupation shall provide at least 200 
cu. ft. of space per pupil and shall 
be equipped with positive controll- 
able mechanical means for uniformly 
and continuously circulating the air 
in same at the rate of at least five 
volumes per hour and not less than 
17.5 cu. ft. per occupant per min. 
during school sessions without un- 
comfortable drafts. This will include 
all class and recitation rooms. 

2. The entire volume of air han- 
dled by the equipment may be recir- 
culated within the individual rooms 
in cold weather provided the equip- 
ment is so constructed that it will 
automatically substitute out-of-door 
air in varying quantities up to the 
full amount, as the weather moder- 
ates or room overheats. 

3. Means, approved by the Depart- 
ment of . . . shail be provided in all 
such rooms for maintaining a uni- 
form temperature under’ varying 
weather conditions. 

4. Where automatic temperature 
regulation is provided (except where 
humidistats, or equivalent means, are 
employed for maintaining constant 
humidity conditions) thermostats 
shall be arranged so that they can be 
adjusted over a range of 5° to com- 
pensate for varying conditions of 
humidity. 

5. Where manual operation is em- 
ployed for control, full and clear in- 
structions shall be posted in each 
room. 

6. Nothing in this act shall be con- 
strued as opposing the thorough ven- 
tilation of rooms other than those 
specifically provided for in paragraph 
1. The controlled circulation of air 
and addition of outside air as re- 
quired for cooling in assembly rooms 
and other spaces is urged but not 
demanded by the law. 


Article V 


1. The ventilating equipment shall 
be arranged and designed to circulate 
the air within the rooms without 
perceptible drafts and in such a man- 
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ner that the variations in tempera- 
ture in any horizontal or vertical 
plane shall not exceed 5° at any time. 

2. Any and all exposed pipes, with- 
in the rooms to be ventilated, which 
produce heat shall be covered with an 
effective insulating material. 

3. The heating and ventilating 
plant shall be so designed and in- 
stalled that all radiators and other 
heating elements in the rooms to be 
ventilated may be easily and con- 
veniently closed, either by manual or 
pneumatic means to immediately stop 
the production of heat in the room. 

4. Heating and ventilating equip- 
ment shall be equipped with efficient 
air filters in such a manner that all 
the air passing through the same, 
whether from out-of-doors or within 
the room, shall be filtered to remove 
dust and dirt particles. 

5. Artificial means shall be pro- 
vided for adding moisture to the air 
when necessary so that the relative 
humidity shall not be less than 30%. 


Article V1 


1. Approved mechanical means for 
exhausting at least six volumes of air 
per hour shall be provided in toilets, 
lockers and domestic science rooms 
and the heating equipment in such 
rooms shall be increased sufficiently 
to compensate for the increased load 
occasioned by the exhaust system. 
Experimental hoods in laboratories 
shall be provided with exhaust ven- 
tilation. 





Trends in Sehool 
Heating Practice 
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stalled is less than that calculated, 
the heater will be less effective than 
was expected, and that by surpris- 
ingly large amounts for surprisingly 
small differences. 

If the air cannot flow freely, its 
volume, and the heat transfer will, 
of course, be reduced. If only one 
end of the heater gets hot or if the 
heater gurgles or clicks the owners 
will be heard from, usually in a mili- 
tant manner. 

10. Unit Ventilators. Unit heating 
machines give far less trouble and 
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Typical Zone Reheater 


View of Typical Zone Reheater 


are in even wider use in schools than 
convector-type gravity heaters. They 
are excellent substitutes for the 
never-satisfactory ceiling radiators 
formerly used for basement rooms. 
They serve kitchens and even cafe- 
terias faithfully and far better than 
direct radiators. They are useful as 
emergency heaters for gymnasiums 
and similar rooms which may be used 
at times when it is inconvenient to 
operate the central heating and ven- 
tilating apparatuses. 

Unit heaters are exceedingly satis- 
factory for lofty stages. 

Modern electric automatic heat 
control permits these heaters to de- 
liver remarkably perfect service, 
never causing cold drafts, and al- 
ways maintaining ideal conditions. 

11. Zone Control. Intelligent con- 
sideration of the heating problem in 
any large building always involves a 
study of how to keep the windows 
closed. As long as human nature en- 
dures, probably human beings will 
prefer when overheated to open the 
window to get cool, rather than to 
close off the heat supply and then to 
wait for the slow cooling to follow. 

A reward sometimes fabulous in 
amount in fuel savings follows pre- 
vention of overheating. If we can 
make the greater heat follow the less 
sunshine around the building we ac- 
complish many desirable ends. 

For many years such zoning, by 
manually - operated, but  easily-ob- 
served and controlled valves and 
dampers, has been practiced in large 
school buildings with admirable fuel 
savings and with improvement in 
psychological, as well as in physical 
results. 

Where heating is done largely by 
radiators at the flue-bases, rather 
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than in the schoolrooms themselves, 
such zoning becomes easy. The re- 
heaters at the flue-bases are sub- 
divided in relation to the various 
orientation-exposures of the build- 
ing, and are always in at least three 
layers. The conditions of the heat- 
ing-demand are visualized at the heat 
source and the engineer may use 
one or two or three layers of radia- 
tion, as occasion may demand. 

The engineer soon learns how to 
balance the heating surface against 
the weather, and so causes the build- 
ing to warm up evenly without over- 
heating, even though to accomplish 
this he may be using only one-third 
of the heating surface on the sunny 
leeward side at the same time he uses 
it all on the shadowed windward 
side. While it may not be called 
strictly a zoning proposition, a great 
aid to quick heating in such modern 
school buildings is the provision 
made for cumulative heating. 

In this scheme there are manually- 
operated dampers in the tempered 
air inlets to the classroom supply 
flues which can be kept closed until 
the pupils arrive. Thus, when the 
first classroom reaches the desired 
temperature and the thermostat in 
the room closes the warm air supply 
damper and asks for a supply of air 
at a temperature below the desired 
temperature, no such air arrives, but 
the room temporarily simply is iso- 
lated without any air supply, while 
all of the heat and air formerly sent 
to it go to the remaining cooler 
rooms. 

This cumulative effect greatly ac- 
celerates the preliminary warming- 
up of the building and results in a 
reduction of the fuel and labor cost. 





Death of Leon H. Prentice 


Leon H. Prentice, one of the founders 
of the L. H. Prentice Co., Chicago, heat- 
ing and piping contractors, died Thurs- 
day, July 24, at his home, 308 Julian 
Street, Waukegan, Ill. Mr. Prentice 
was in his eighty-third year. 

Mr. Prentice, with Alexander Hay, 
established the L. H. Prentice Company 
in 1877, first known as Hay & Prentice. 
He was elected to the presidency of both 
the Chicago Master Steam Fitters’ Asso- 
ciation and the Heating and Piping 
Contractors National Association. In 
1885 he invented and patented a cast- 
iron, nipple type radiator. Mr. Prentice 
is survived by a daughter. 








Power and Heating 
Equipment for a Modern 
High Sehool 
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Connected to the air-washing ap- 
paratus is a 2%%-in. centrifugal 
pump, capable of delivering 150 gal. 
of water per min. against a head of 
30-ft. It is driven by a 7144-h.p. elec- 
tric motor. Each air washer and 
humidifier is equipped with a dew- 
point controlling system. 

The Richmond steam aspirator 
system of vacuum cleaning is in- 
stalled in the school building, the 
apparatus for operating it being lo- 
cated in the engine room. 


Auxiliaries 


Boiler-Feed Pumps—Two 10 by 
16 by 10 in. duplex, outside end 
packed pot-valve type for pumping 
hot water. Each pump is fitted with 
air chamber on both suction and dis- 
charge. 

House Pumps—Two of the duplex 
type, 7% by 6 by 10 in., brass-lined 
and fitted and with water chamber 
on suction. 

Feed-Water Filter—Connected with 
discharge from boiler-feed pumps is 
one Blackburn-Smith  feed-water 
filter and grease extractor with by- 
pass connections and gauges. 

Feed-Water Heater—Reilly multi- 
coil closed type, capable of providing 
feed water for 1,000 h.p. of boilers. 
It has a 14-in. exhaust steam inlet 
and outlet. The condensate is trapped 
and delivered to a receiving tank. 

Receiving Tank—Located in the 
boiler room and receives the con- 
densate of all clean drips from high 
and low-pressure traps, and from 
the heating system. The tank is 4 ft. 
in diameter and 5 ft. 6 in. long, and 
is set so as to provide a gravity feed 
to the boiler-feed pumps. 

Reducing Valves—There are two 
reducing valves, one for reducing 
boiler pressure to 5 lbs. for the heat- 
ing system, and one to reduce from 
boiler pressure to 100 lbs. for spe- 
cial apparatus. 

Steam Separators—For each of 
the engines driving an electric gen- 
erator a 7-in. steam separator is 
provided with a receiver 60 in. high 
and 24 in. in diameter. 

For the turbine-driven electric 
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generator, there is a 6-in. steam sep- 
arator with receiver 60 in. high and 
24 in. in diameter. 

Grease Extractor—Installed in the 
engine room is a combined muffler 
tank and grease extractor of suffi- 
cient capacity to remove oil and 
grease from approximately 20,000 
Ibs. of steam per hr. The tank is 8 
ft. long and 40 in. in diameter with 
a 14-in. inlet and outlet. 

Blow-off Tank—Located in the 
boiler room is an 8 ft. long by 4 ft. 
in diameter blow-off tank, with all 
the necessary openings for blow-off, 
sewer connections, fittings and vapor 
line to roof. 

Dirty Drip Tank—Included in the 
equipment is a dirty drip tank, 3 ft. 
in diameter and 5 ft. long, contain- 
ing an automatic valve to discharge 
contents to an ejector tank, and 
thence to the sewer. The ejector per- 
forms the same function for the con- 
tents of the blow-off tank. The 
ejector is supplied with air by a 
Westinghouse duplex locomotive-type 
air compressor. If necessary, air 
under pressure may be_ provided 
from a flywheel type of compressor. 





School Ventilation— 
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“It is probable that we are 
paying enough attention to 
fundamental factors which, if not 
controlling, at least lead us in the 
direction of providing conditions 
conducive to establishing a more or 
less continuous thermal balance of 
the body, rather than providing a 
certain amount of outside air or 
other fixed quantities. 

“Again it is quite apparent that 
the qualitative constitution of air de- 
livered in most schoolrooms has un- 
dergone a change during transit or 
manipulation and it may be that this 
change is due to some ionization 
condition or other subtle cause. Much 
investigation along this line is indi- 
cated. 

“It is also desirable to modify some 
and possibly many of our present no- 
tions contained in our various codes 
so as to bring them more into keeping 
with modern trends and to permit 
variations from set up standards as 
may be deemed feasible or necessary 
from time to time or to so construct 
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our codes that they exhibit consider- 
able flexibility. This will permit 
more leeway to the designer who in 
the final analysis should be made re- 
sponsible for his work and _ its 
results. 

“Withal it appears that non-con- 
trolled situations and _ conditions 
eventually lead to abuse and result 
in undesirable effects and quite often 
produce serious ones.” 





Suggestions for Improv- 
ing Sehoolroom Air 
Conditions 
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the temperature of the air of the 
room and would not suffer from the 
lagging effect that now results, be- 
cause of the relatively poor conduc- 
tion of the materials in the walls. 

If this suggestion met insurmount- 
able objections—and it would be sure 
to meet some objections from our ex- 
perts on school design—effort should 
be made to develop a thermostatic 
element that could be attached to the 
desk of one of the pupils near the 
center of the room at the appropriate 
level. See Fig. 5. 

Only in this way can we hope to 
control the air temperature in the 
zone of occupancy in a satisfactory 
manner under present school-build- 
ing practice. 

By the appropriate use of insulat- 
ing materials in building construc- 
tion, by the elimination of infiltration 
and by the use of double window 
sash, much might be done to over- 
come existing conditions while we 
await the coming of that pioneer who 
will build the windowless school. 





Contract Let for Brooklyn 
Technical High School 


A contract for the erection of the new 
Brooklyn Technical High School, to be 
located at De Kalb Avenue, Fort Green 
Place and South Elliott Place, Brooklyn. 
N. Y., was awarded recently by the 
Board of Education to the Fredburn 
Construction Company. The amount of 
the contract was for $3,496,401, which 
covers general construction work only 
and does not cover the cost of the site 
or equipment for the new school. This 
school, when completed, will be one of 
the largest institutions of secondary 
technical education in the world. The 
completed building will cost more than 
$5,000,000. 
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— the past 30 years many of 

the most prominent schools in 
Indianapolis have been equipped with 
the Powers System of Automatic 


Temperature Control. 


Because of its unequalled record 
for long life and accurate control in 
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heating. 
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and E. Hendriksen. Hygeia, January, 1928. 
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(In Proceedings of the American Associa- 
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Vernon. Times Educational Supplement. 
London, March 9, 1929. 


Air Conditioning 


Air Conditioning in Chicago Public Schools. 
J. Howatt. The Aerologist, April, 1925. 
Function of Ozone in Ventilation. F. E. Hart- 
man. American School Board Journal, May, 


1925. 
Air Conditioning in Wisconsin Schools. H. W. 


Schmidt. Heating and Ventilating, Novem- 
ber, 1928. 

Present Status of Ozone in Ventilation. E. S. 
Hallett. Domestic Engineering, April 21, 
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School. J. Howatt. Heating, Piping and 


Air Conditioning, June, 1929. 
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Heating, Piping and Air Conditioning, June, 
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Notes on the Report of the New York State 
Commission on Ventilation. D. D. Kimball. 
Heating and Ventilating, July, 1923. 

Summary on Report of the New York State 
Commission on Ventilation. Heating and 
Ventilating, May, 1923. 

Ventilation with Window Inlets. S. R. Lewis. 
Heating and Ventilating, July, 1923. 

What the New York State Commission on 
Ventilation Did. American School Board 
Journal, August, 1923. 

Mechanical vs. Window Ventilation. American 
School Board Journal, August, 1923. 
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ing, February, 1926. 
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School. Thomas Snell Weaver School, Hart- 
ford, Connecticut. Heating and Ventilating, 
April, 1926. 

Health Officials View of the A.P.H.A. Open- 
Window Resolution. P. H. Bryce. Heating 
and Ventilating, May, 1926. 
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Ventilating, February, 1926. 

Truth about Window Ventilation. H. ; 
Schmidt. A.S.H.V.E. Journal, November, 
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Wood and E. M. Hendriksen. National 
Education Association Journal, 1926. 
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of the United States. L. Greenburg. Amer- 
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Plumbers Trade Journal, March 1, 1926. 
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Challman. The Aerologist, January, 1926. 
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Heating and Ventilation, March, 1927. 
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Controversy. G. T. Palmer. Heating and 
Ventilating, January, 1927. 
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and Ethel Hendriksen. American Schoo! 
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Unit Heating and Corri- 
dor Ventilation in the 
Stamford Schools 
(Continued from Page 85) 











Earlier in this article I discussed 
the danger of placing reliance upon 
a system in which the human element 
is an important factor. Likewise the 
control of the units in the classroom 
should not be in the hands of either 
the teacher or the janitor. This con- 
trol should be accomplished by the 
provision of thermostats on the in- 
side wall of the room, regulating the 
admission of steam to the radiator 
in the unit. The fans in the units 
should be controlled by a central 
switch in the janitor’s room and at 
no time while the school is occupied 
should he be permitted to cut off 
these fans and thus prevent the ad- 
mission of fresh air to the rooms. 

I would direct attention to the 
cabinets provided in the wardrobe 
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partitions, not only because of their 
administrative convenience as mak- 
ing unnecessary the use of several 
individual cabinets for the various 
purposes incident to the proper equip- 
ment of a room, but also for their 
bearing upon ventilation and clean- 
liness. Being flush with the wall, 
they create no air pockets. At the 
same time they make cleaning much 
easier and thorough and avoid the 
accumulation of dust to be caught up 
in the circulation of air and thus 
scattered about the room, impairing 
the quality of the air. 


Unit Ventilation and Corridor 
Ventilation Used in 
New Schools 


In our new high school, shown in 
one of the illustrations, we have our 
largest installation of units, ninety- 
nine being provided in this building. 
This school has thermostatic control, 
but does not have corridor ventila- 
tion. 

In the addition to our Springdale 
School we have units and corridor 
ventilation but as the older portion 
of the building was without thermo- 
static control, we did not provide this 
in the addition. 

In our Franklin School, now about 
to be built, we have provided for 
units, for corridor ventilation, and 
for thermostatic control. 

The Springdale School furnishes an 
interesting commentary on the econ- 
omy in construction resulting from 
the use of units. The standards of 
the National Education Association 
require that at least 50% of the floor 
area shall be devoted to purposes of 
instruction. In this school, largely 
by the omission of ducts, we have 
67% of the floor area available for 
instruction, thus better serving the 
fundamental objective of schoolhouse 
planning. 


Burning Small Size Coal 
Decreases Fuel Costs 


Before closing, I would call atten- 
tion to a large saving effected 1 
heating operation in our schools. 

The coal bill for Stamford schools 
ten years ago was $28,000. The ap- 
propriation for this purpose the pres- 
ent year is exactly the same amount. 
Under present installation and oper- 
ation methods it costs no more now 
to handle a school building cubage 
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BACKING UP OUR PUMPS 


Anes Vacuum Heating Pumps are guaranteed to 
maintain a vacuum of from 3 to 8 inches of mercury 
(referred to 30” barometer) and deliver all condensate to 
the boiler (no condensate wasted) when connected to a 
reasonably tight vacuum heating system in accordance with 


the Company's standard ratings and installation diagrams. 








During a period of three (3) years from date of shipment 


any pumping equipment part or parts found defective or 
worn sufficiently to impair the successful operation of the 


unit, will be furnished free of charge. 


AMES PUMP COMPANY, Inc. 


30 CHURCH STREET NEW YORK CITY 
Affiliated with 


AMERICAN LOCOMOTIVE COMPANY 
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more than double that of ten years 
ago, including a high school building 
of over 200 rooms of all sizes, with a 
building cubage of 3,500,000 cu. ft., 
and an elementary school increase 
equivalent to about 100 classrooms. 

The first step was taken when we 
installed blowers on all our boilers 
and thus were enabled to use buck- 
wheat coal, at about one-half the cost 
of the larger coal. The blowers also 
very materially reduce the length of 
the heating-up period in the morning. 
We also installed the vacuum system 
in several] of our larger schools, thus 
obtaining more immediate results 
from the steam, distributing it more 
evenly over the entire building, and 
with less pressure at the boiler. 


Vacuum System, Unit Ventilators 
and Blowers Make Low- 
Priced Layout 

With these last two changes and 
also the adoption of the unit system, 
with corridor ventilation now added, 
we feel that we have approximated 
the minimum of costs, both of con- 
struction and of operation. These 
modifications of previous practice 
have not been made from theoretical 
considerations but have come from 
deliberate experimentation and study 
covering a period of several years. 
It is with a large degree of confidence 
that we now feel that we have come 
to definite standards of heating and 
ventilation in our schools. 

The best automobile is no better 
than the poorest if it is in the hands 
of an unintelligent operator. Thus 
with any system of heating and ven- 
tilation, only unsatisfactory results 
will come from its handling by an 
unintelligent janitor. Therefore, it 
is of the utmost importance that 
school administrators should exercise 
care in the selection of those to have 
charge of the operation of such a 
plant. Efficiency alone should de- 
termine the choice of janitors and 
schoolhouse engineers. 





The third edition of “Mechanical En- 
gineers’ Handbook,” by Lionel S. Marks, 
is just off the press. Expansions in this 
edition include those on the chapters of 
welding, carbonization of coal, industrial 
furnaces and electrical furnaces. A new 
chapter on heat transmission is included. 
Size, 45% in. x 6% in. Pp. 2264. Price, 
$7.00. Published by the McGraw-Hill 
Book Co., or can be secured through the 
Book Department of HEATING AND VEN- 
TILATING, 521 Fifth Ave., New York. 
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Type D Master Stoker 


Master Stoker 


A plunger type underfeed stoker for 
boilers rated at from 25 to 150 hp. is 
being sold by the Master Stoker Co., Inc., 
910 Marquette Ave., St. Paul, Minn. 
Power used in operating the piston is 
obtained from an oil reservoir and pump 
giving positive plunger action powerful 
enough to break the general run of 
foreign matter in the coal. If any for- 
eign matter, too large to be crushed, 
stops the plunger, no harm is done to 
the mechanism. There are no shearing 
pins. The oil furnishing the hydraulic 
pressure flows through a by-pass valve 
closing an electrical circuit in the alarm 
box which, in turn, operates signals in- 
stalled in any part of the building, in- 
forming the engineer that the plunger 
has stopped. The engineer, by tripping 
the lever which operates the plunger, 
reverses the action of the plunger, per- 
mitting more coal to fall into the hopper 
throat which will force the obstruction 
to settle sufficiently to allow unhampered 
operation. 


The stoker can be equipped with either 
a removable or permanent hopper. An 
arm, extending into the retort and held 
securely in its track by grooved chan- 
nels at the base to prevent any warping, 
is equipped with shoes to give even dis- 
tribution of coal throughout the fire box. 
The action of the plunger arm keeps the 
fire constantly agitated, preventing air 
holes which result in excess air and in- 
complete combustion. 


Controls are flexible; the speed and 


pressure of the plunger, as well as the 
length of the stroke, can be so regulated 
as to deliver from 1 to 1000 lb. of coal 
Additional efficiency and flexi- 


per hr. 


bility are obtained through the use of 
a control which automatically starts 
and stops the stoker when the desired 
pressure is reached. 

There are six moving parts and these 
are sealed in oil. The tuyere blocks are 
of a special chrome steel alloy casting 
made to withstand excessive heat. Live 
grates are used on the sides to give com- 
plete combustion over the entire fire. 
box. The unit can be set under prac- 
tically every type of boiler, either in a 
pit or floor setting. 


Delta Hydraulic Underfeed Stoker 


A line of underfeed stokers with ca- 
pacities ranging from 3460 to 49,200 
sq. ft. of steam radiation is being sold 
by the Delta Co., Inc., North Chicago, 
Ill. There are no moving parts in or 
near the fire. A hydraulic drive pro- 
vides power for feeding the fire and 
controlling the rate of feed. 

A heavy plow shaped end tuyere dis- 
tributes coal evenly and is backed by 
sectional air-cooled tuyere blocks. The 
hopper is hinged to tilt in either direc- 
tion. A multivane fan is used for the 
air supply, and either an A.C. or D.C. 
motor is used for driving the pump and 
fan. A multiple V-belt drives the pump. 
Capacities of hoppers range from 400 
to 900 lbs., with a maximum coal feed 
ranging from 125 to 1250 lbs. per hr. 
The units are made in nine sizes. 





New Pacific Red Crest Boiler De- 
scribed in the August Issue of 
Heating and Ventilating 
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This Complete Line of Seven Automatic Non-Adjustable 
“KELLY” AIR AND VACUUM VALVES 
Will Fill Every Air Valve Requirement for a Gravity 
One-Pipe Atmospheric or Vacuum Type Heating System 
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the heating contractor now, and 

in remodeling work you will 
find that many buildings need 
“KELLY” Non-Adjustable Air and 
Vacuum Valves to replace old defec- 
tive valves. 


The complete line of “KELLY” Valves 
is available to you at moderate prices 
through your jobber—A Valve For 
Every Purpose. 


“KELLY” Valves are backed by 35 
years’ experience in making air valves. 
They are built complete at the 
“KELLY” Plant, steam and vacuum 
tested for perfect operation and are 


GUARANTEED FOR FIVE YEARS. 


RR te bentng is the market for 


Your jobber will supply you with 
“KELLY” Valves and complete in- 


formation on the line. 





KELLY BRASS WORKS 


226-232 W. ONTARIO STREET 


CHICAGO, ILL. 


NON-ADJUSTABLE 
AUTOMATIC STEAM, 
AIR and VACUUM 





VALVES 
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Defender Model DD Damper Regulater 


Defender Automatic Damper 
Regulator 


Features of the double-lever, Model 
DD, damper regulator are light-weight, 
sensitivity and small size. This device 
was introduced by the Defender Auto- 
matic Regulator Co., St. Louis, Mo. 

The sensitiveness of the regulator is 
due to the unusually small travel of the 
diaphragm and of the pilot valve. Ful- 
crum bearings on the end of the lever 
above the diaphragm are close together, 
and the pilot valve is close to the main 
fulcrum bearings, which tends to in- 
crease the power of the diaphragm and 
reduce the friction. 

The unit is designed to function on 
% Yb. change in steam pressure and to 
make a number of uniform stops or 
steps in closing and opening, according 
to the steam demand on the boilers. It 
is particularly suitable for individual 
boiler control, or as a master control 
for a battery of boilers, and can be sup- 
plied with 2, 3, 4, 5, or 6 in. diameter 
cylinders with 6, 8, or 10 in. piston 
travel. With this range of cylinder 
diameters and piston travel a unit is 
readily adapted to practically any in- 
stallation requirements. 

Four types of the unit are available, 
single-pull vertical cylinder, double-pull 
vertical cylinder, double push-and-pull 
horizontal cylinder type and a _ low- 
pressure unit with single-scale beam. 
The double push-and-pull cylinder types 
are especially suited to installations 
where it is desired to operate two or 
more controls with one regulator. Com- 
pensators are provided which can be 
adjusted so that the regulators. will 
make the full travel of the piston a step 
at a time on any variation of steam 
pressure up to 15 Ibs. 


Axelson Pipe-Threading Machine 


A pipe-threading machine, designed 
for a wide range of uses, has been de- 
veloped by the Axelson Mfg. Co., Ltd., 
P. O. Box 337, Los Angeles. Pipe to 
be threaded remains stationary while 
the standard square die is revolved, 
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cutting the thread. Long stands of as- 
sembled pipe or bent pipe may be con- 
veniently threaded as it is unnecessary 
to rotate the units. 

Work is gripped by two jaw chucks 
which are practically automatic and in- 
stantaneous in action. Standard square 
dies are readily adapted to the cutter 
thread. Threads can be cut on material 
from ¥% in. to 2 in. in diameter, power 
being supplied from a % H.P. com- 
pound wound motor, installed directly 
beneath the pipe holder brackets. Elec- 
tric current of 110 or 120 volts, either 
50 or 60 cycle, may be applied. 

The threader will cut at the rate of 
17 R.P.M. on all sizes from % in. to 2 
in. and the required time for complet- 
ing 11 threads is about 40 sec. After 
the thread is completed the dies are 
reversed, rotating at 34 R.P.M. In addi- 
tion to cutting a clean, true thread, 
attachments are available for the cutter 
head to permit cutting off, reaming and 
bolt making. 





Axelson Pipe-Threading Machine 


Motors to Be Colored to 
Lengthen Their Life 


Announcement has been made by the 
Reliance Electric & Engineering Co, 
1042 Ivanhoe Road, Cleveland, O., of a 
line of direct current motors with wind- 
ings coated a bright orange colored 
enamel. On these windings maintenance 
men can detect trouble-making dirt at 
a glance. 

The manufacturer states that many 
motors are never cleaned because no 
one knows that they are dirty, since 
most motor windings receive a black 
finish on which dirt is unnoticed. The 
bright-colored enamel on the line of 
Reliance motors is also an insulation 
since it is free from conductive solvents 
and is consequently a good dielectric 
either wet or dry. It provides more 
than usual resistance against water, oil 
and acid. 
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Humidifier for Radiators 


The Universal Air Moistener Co., 3244 
West Lake St., Chicago, IIl., is market- 
ing the Flobun humidifier, manufactureq 
by the Brazil Stamping and Mfg. Com- 
pany. The flow of water from the glass 
reservoir is controlled by a floating stem 
valve which automatically opens and 
closes as rapidly as the water evaporates 
through the air. The pad or wick has 
180 to 240 sq. in. of evaporating surface 
space, and both sides come in contact 
with the heat between the radiator coils, 


Robertshaw Room Temperature 
Thermostat 


A room temperature thermostat, a 
modification of the number 40GV ther- 
mostat, has been announced by the 
Robertshaw Thermostat Co., Young- 
wood, Pa. 

The device operates on the Robert- 
shaw diaphragm principle, by means of 
which the opening and closing of the 
room thermostat valve builds up or re- 
lieves gas pressure on the diaphragm 
valve, causing it to open or close and 
thereby admitting or shutting off the 
flow of gas to the burner. 

No other means except the gas itself 
is necessary for the operation of the 
thermostat, which controls the room 
temperature within a range of 1%4° F,, 
plus or minus. It is designed to control 
the temperature from 40° to 80° and 
can be attached to the wall or baseboard 
of the room. A rear vertical support 
serves as support to prevent strain on 
the thermostat and as a gas pipe to 
conduct gas to the body of the thermo- 
stat. 





Robertshaw 40GV Gas Valve 
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Keeps basement 
radiators clear 
of condensation 





Jennings Condensation Pumps are 
furnished in standard sizes with 
capacities of 4 to 200 g. p.m. for 
serving up to 150,000 sq. ft. of 
equivalent direct radiation. Dis- 
charge pressure up to6olbs. Write 
for Bulletin 99. 


|, from which it is impossible to 
return the condensation to the boiler by gravity 
are made to operate perfectly by the installation 
of a Jennings Condensation Pump. 


Compact and economical, the Jennings Conden- 
sation Pump is especially designed for this service. 
Receiving tank, pump, and driving motor are 


combined in a single assembly. Condensation is 
received and delivered to the boiler against pres- 
sures as high as 60 Ibs. 


Automatically controlled, a Jennings requires no 
attention other than occasional lubrication, and 
packing. A rigid bracket supports the motor and 
insures alignment of shaft and working parts 
independent of the base. Pumpimpeller is mounted 
on a short extension of the motor shaft. There 
is only one stuffing box. . . . Nash Engineering 
Co., 81 Wilson Road, South Norwalk, Conn. 


Jennings Pumps 














Merco Oil Burner 


Merco Model R Oil Burner 


The Messer Co., Inc., 629 Central Ave., 
Newark, N. J., has announced the Model 
R Merco oil burner, listed by the Under- 
writers’ Laboratories. Electric ignition 
is used and the unit is designed to burn 
No. 3 oil. 

The Merco is built as a unit. All the 
parts necessary are mounted on a flange 
which is bolted to a housing with six 
bolts—this housing is permanently at- 
tached to the furnace. The unit contains 
the fan, motor, pump, nozzle and regu- 
lators, these are all the moving parts in 
the Merco unit—all mounted on a single 
rotating shaft and sturdily constructed 
to render dependable and economical 
service. The unit is mounted on a 
swivel for inspection, a safety switch 
prevents operation of burner’ unless 
locked in firing position, and the swing 
of the electrodes on the nozzle can be 
accurately and permanently adjusted. 


De Florez System of Remote 
Manual Control 


A system of remote manual control 
known as the De Florez system, has 
been placed on the market by the Brown 
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Instrument Co., Philadelphia, Pa. When 
this device is used it is not necessary, 
where an adjustment of a distant valve 
or rheostat is required, for the engineer 
to proceed to the location of the valve 
to make the necessary adjustment or 
new setting. In some cases such action 
compels the transmission of instructions 
to a second person, and often to a third 
person. With the De Florez system the 
central operator can open or close any 
valve or move any lever actuated by 
the system without leaving his post. 
The change of setting is actually felt 
by the operator. 


The device uses self -synchronizing 
A.C. motors which have the property of 
remaining accurately in phase. When 
connected and energized, any power ap- 
plied to one motor will be transmitted 
to the other with comparatively little 
distortion and their action can not only 
be used to transmit indications but also 
to transmit power necessary to effect 
control. It is evident that the applica- 
tion of such a principle is a wide one 
and that the use of such mechanism noi 
only permits greater ease and simplicity 
in control from a central point but 
permits a great deal more latitude in 
the design of piping and equipment, 
since the control of certain important 
valves can be effected without respect 
to their position in the system. 


Referring to the illustration, the oper- 
ator turns the wheel A, the motion of 
which moves the armature B and the 
indicator hand C. At the remote con- 
trol point the receiving motor D arm- 
ature turns synchronously with the 
armature of the transmitting motor. 
The receiving motor armature operat- 
ing through suitable linkage and gears 
E, operates the valve or other mechan- 
ism to be controlled. The indicator dial 

























De Florez System of Remote Control 
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G shows the operator the position of 
the distant control setting, while H ig. 
a pilot-light showing that the energizing. 
current is on or off. 

Application of remote controls of this, 
type are especially useful where cop.. 
trols are comparatively inaccessible and! 
would ordinarily require mechanical 
facilities for access and additional labor 
to operate. The system can be applied 
to district heating systems and similar 
installations. 








Model C Aerospot Portable 
Man-Cooler 


Aerospot Propeller Fan 


For spot ventilating and man cooling, 
the Aerospot propeller fan has been 
announced by the American Propeller 
Co., Inc., Division of Bendix Aviation 
Corp., Baltimore, Md. The Aerospot is: 
made in three models, in diameters of 
20, 24, 30, 36 and 42 in., and capacities 
ranging from 2000 to 24,100 cu. ft. per 
min. The propellers are made of a core 
of laminated white birch, the fan being 
completely encased in heavy gauge 
monel sheathing. Bases are made of 
heavy gauge angle iron or steel piping 
on movable base models. Fans are en- 
cased in cages of heavy gauge galvan- 
ized wire to eliminate danger. 


Phantom Stoker 


A stoker for burning anthracite coal 
in sizes from No. 2 Buckwheat up to 
and including nut, has been developed 
by the Pyramid Iron Products Corp., 
230 East 41st Street, New York. The 
Phantom stoker is of the overfeed type 
thermostatically controlled, and is adapt- 
able for all types of round heating boil- 
ers for residences or hot water supply 
boilers for apartment houses. It will 
sell at $295, installed, including controls- 
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World’s Largest High School 


— equipped with 32 Sturtevant Fans 


RENTON’S new high 

school is almost a 
university in size! This 
stately group of buildings 
is 975 feet long, 600 
feet wide...and is plan- 
ned for future additions. 





by 14 more Silentvanes. 


Outin the power house, 2 
Sturtevant Forced Draft 
Fans deliver 64,000 c.f.m. 
to the boilers. Even the in- 
cinerator is equipped with 
a Sturtevant Fan! 





The 30-acre campus 
allows plenty of room for expansion! 


Here, 3000 pupils will be enrolled every 
year. Every one of them will always have 
plenty of good air to breathe, wherever 
they are...in classroom, auditorium, 
restaurant, laboratory, pool, or gym. 
Healthful, refreshing air is circulated at 
the rate of 292,220 c.f.m. by 15 Stur- 
tevant Silentvane Fans. Vitiated air is 
exhausted at the rate of 116,450 c.f.m. 


Wherever air must be moved...whether for 
heating, ventilating, or combustion...there is 
standard Sturtevant apparatus of typical Stur- 
tevant high efficiency and sturdy construc- 
tion to meet practically every requirement. 


Trenton Central Senior High School, Trenton, N.J. Architects: ErnestSib] 

and Lawrence C. Licht, Palisade, N.J. Engineers: usseaihtenes. Meee 
General Contractor: Karno-Smith Construction Co., Trenton. Heating 
and Ventilating Contractors: Murland Engineering Co., New York City. 


B. F. STURTEVANT COMPANY 


Main Offices: HYDE PARK, BOSTON, MASS.—CHICAGO, ILL,, 410 
No. Michigan Ave.—SAN FRANCISCO, CAL., 681 Market, St. Branch 
Offices in Principal Cities. Canadian Offices at: Toronto, Montreal and 
Galt. Canadian Representatives: Kipp Kelly, Ltd., Winnipeg. 
Agents in Principal Foreign Countries. 
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Classified Advertising 











Advertisements under this heading, $2 per inch, payable in advance. A 1-in. advertisement contains about 35 words in this size type. Larger 
type and spacing at $2.00 per inch. To secure insertion copy must be received not later than the 20th of the month preceding date of issue. 
& HEATING AND VENTILATING — 521 Fifth Ave., New York, N. Y. 


PRECISION 


is a synonym for our service when we 
are mentioned by the Heating and Ven- 


tilating industry. The exactness of our’ 


operating methods in research has been 
given the stamp of national recognition 
by those whom we have served in the 
past. 


All branches of Heating, Ventilating, 
Air Conditioning, District Heating and 
allied problems find ready reference in 
our completely equipped Laboratories. 
Correspondence from manufacturers, 
architects and engineers is cordially in- 
vited, and assurance is given of our full- 
est co-operation. 


FROST 
RESEARCH LABORATORY 


INCORPORATED 
1326 Markley Street NORRISTOWN, PA. 





FOR SALE 


Sheet metal shop machinery. All in 
operation and in first class condition. 

1 Ohl 10’ power brake for No. 10 gauge 
1 Ohl 10’ power shear for No. 8 gauge 
1 Ohl 10’ power shear for No. 16 gauge 


Will sell completely equipped with or 
without D.C. motors. 


One 8 ft. and two 4 ft. hand brakes 
Other small shop tools 


Address Box 125, care of Heating & Ventilating 





WANTED—+to represent a Boiler and Radiator 
Company or Vapor-Vacuum Specialty Company 
in Philadelphia territory on salary and com- 
mission pasis. OUver 15 years experience in 
selling, plumbing and heating trade, and archi- 
tects. Address Box 124, care of Heating and 
Ventilating. 


The New York Blower Company requires 
successful and experienced fan and unit 
heater salesmen. For further’ information 
address The Sales Manager, 3155 Shields 
Avenue, Chicago, III. 





SALES REPRESENTATIVE WANTED—An 
excellent opportunity with unlimited financial 
possibilities, either as direct salesmen or as 
sales representatives, is offered, covering a 
complete line of vacuum, vapor and steam 
heating specialties, a complete system of tem- 
perature regulation, fans, air washers, and 
unit heaters. Only those with technical educa- 
tion and thoroughly experienced in one or more 
of the lines will be considered. Give complete 
history of selling experience with reference to 
territory covered, name of company now asso- 
ciated with, etc. Applications confidential. 


THE BISHOP & BABCOCK SALES CO. 
Cleveland, Ohio 





—~WANTED— 
Manufacturer’s Representatives 


We have several openings for high 
class representatives to contact 
distributors and dealers, having ex- 
clusive selling franchises on the 
Wayne Oil Burner and Wayne 
Electric Refrigerators. Applicant 
must have successful record in 
sales together with sound engineer- 
ing education. An unusual oppor- 
tunity for men handling not in 
excess of two or three non-com- 
petitive lines. State full details of 
experience, territory desired and 
companies represented at the pres- 
ent time. 


WAYNE 
HOME EQUIPMENT CO. 
FORT WAYNE, IND. 


MEN WANTED 


To fill larger positions or make larger oppor- 
tunities in a Billion Dollar Industry, like Heat- 
ing, Ventilating, Refrigeration, and Sanitary 
Engineering. 

We have just revised and enlarged our unex- 
celled Home Study Courses. They are now 
brand new for 1930-31 men to use in carving 
out more steady work, larger positions, more 
income, etc. Men with ambition and anxious 
to get ahead will find these Courses just what 
they need to lead them into higher executive 
positions. 

This is our 21st year Training Monarchs of 
the Trade. Let us include YOU in our Student 
body this Fall. Get your copy of our new 
Directory— it’s free to men who want to get 
ahead. Entire satisfaction is guaranteed by 
our Instruction methods. Write Now, by 
checking your Course. 


C Heating, Ventilating and Refrigeration 
Engineering. 

[] Special Warm Air and Forced Air 
Heating. 

[1] Steam and Hot Water Heating. 

(0 Air Conditioning for Fan H. and Eng. 

{| Plumbing and Sanitary Engineering. 

(] Contracting and Estimating. 


The St. Louis Technical Institute 
4543 Clayton Ave. ST. LOUIS, MO. 





A HOME STUDY COURSE in sheet metal lay- 
out, triangulation, radial, and parallel line de- 
velopment. Drawing, patterns and printed in- 
structions. 168 blueprints for $12.00 Address: 
A. P. Newman, P. O. Box 525, Akron, Ohio. 





STEEL HEATING BOILERS 
Complete Line 

We have some territory open for sales 

organization or representative with ex- 


perience calling on Engineers, Architects 
and Heating Trade. 


~ MONITOR BOILER 
COMPANY 


1505 Race Street, Philadelphia, Pa. 
affiliated with 
United Dry Docks, Inc., New York City 
See Our Advertisement in This Issue on 
Page 11. 








some idea of its scope. 


Enclosed find $5.00 for one 
A. S. H. & V. E. Guide 





Have You Bought Your 1930 A. S. H. and V. E. Guide? 


HIS year’s edition was much larger than any previous one but the material in it has had 
such an unusual appeal that the supply is almost exhausted. The Guide is indispensable 
to those who want to keep posted on the latest developments in the field. It has over 1000 pages, 
6 x 9 inches in size and is well illustrated. A glance at the chapters listed below will give 


CONTENTS BY CHAPTERS: 


1. Codes and Standards; 2. Heat Losses from Buildings; 3. Standards of Ventilation; 4. Ventilating Systems; 5. Heating with 
Warm-Air Furnaces by Gravity; 6. Heating with Warm-Air Furnaces by Fan Pressure; 7. Air Conditioning and Cooling; 8. Air 
Cleaners; 9. Unit Heaters and Air Conditioners; 10. Heating by Coal; 11. Heating by Gas; 12. Heating by Oil; 13. Heating by 
Electricity; 14. Chimneys; 15. Boilers; 16. Conductors and Convectors for Steam and Hot Water Heating; 17. Automatic Heat 
Control; 18. Pipe and Fittings; 19. Pumps and Traps; 20. Piping for Steam Heating Systems; 21. Piping for Hot Water Heating 
Systems; 22. Piping and Equipment for Laundries, Kitchen and Hospital Service; 23. Water Supply Piping for Buildings; 24. 
Heat Insulation for Pipes and Surfaces; 25. District Heating; 26. Selection of Fans and Motive Power; 27. Air Ducts; 28. Pneu- 
matic Exhaust Systems; 29. Drying by Evaporation; 30. Ozone and Ventilation; 31. Notes on Requirements for Special Types of 
Buildings and Service; 32. Specifications; 33. Physical Properties, Weights, Measures, etc.; 34. Symbols. 


Bound in Flexible Fabrikoid, Only $5.00, Delivered 


HEATING AND VENTILATING, 521 Fifth Ave., New York 
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TimeE-©O-STaTrs 


" HOME TEMPERATURE 
REGULATOR 





The Motor— Electric...No Batteries or Heat Element 
HE Damper Motor is sturdy, dependable, powerful 


and permanently lubricated. Transformer fur- 

5O nished with motor permits low voltage wiring from 

51 e en house circuit to motor and reduces installation costs. 

WeLEtcn Clutch mechanism permits proper adjustment of damper 
oe" pL and draft door while firing. 







Write for full Details 
and Trade Prices. 


Mercury Switch Thermostat 


The Time-O-Stat Thermostat sensitive—dependable assures 
accurate temperature control at all times. It is equipped with a 
Time-O-Stat Mercury Switch, and is arranged for low voltage 
circuits which permits a easy and low cost installation. 


The Home Temperature Regulator Set 


New sales opportunities, new sources of profit are opened for 
you by this latest achievement of Time-O-Stat. Engineered for 
use on all types of home heating plants. Possessing new and 
exclusive features the Home Temperature Regulator makes 
possible the application of positive fully automatic control on 
home heating plants. The Home Temperature Regulator set is 
furnished complete with motor, thermostat, transformer, pulleys 
and fittings—ready for installation. 


ny IME-O-STA 
NEW YORK EXCLUSIVE DISTRIBUTORS 


BOSTON IN ALL PRINCIPAL CITIES 
CHICAGO CONTROLS COMPANY or THE UNITED STATES 
NEW YORK ELKHART, INDIANA Scuiine ae eae 














Manufacturers of Automatic Controls for Oil Burners, Gas Burners, Coal Burners, Electrical Refrigerators, Furnace Fans, Mechanical Stokers, 
Industrial Ovens, Ice Machines, Unit Heaters . .. also of Sign Flashers, Mercury Switches, Electric Heaters, Corrugated Metal Bellows 
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HEATING PLANTS in EVERY 
SCHOOL in PORT CHESTER 


foam=proofed with 










pa AUXWELL & SMITH Nc. 
BING AND HEATING CONTRACTORS 


ee 


PORT CHESTER,W.Yy. 














John G. Kelly, Inc 
210 East 45th st | 
NewYork, wey, |” 


May 21, 1980 


Gentlemen: 






aft. 
Industry, we think 

it is : 
Boiler Compound, which my tate Macc 


Considerable in the last six pc . 





in the Heat, 
that "lo Foxe 
» has saved use 






ations, 


Lf 
in our oe also 


water line on 


it has been 
each job. 


we have used 


satisfactory in wn, sveY school 


in giving a steady 











Yours very t 
MADINELL & SMITH, Thc, 


CEA frei 



















The product 
that ends 






boiler foaming and priming forever 


j een experience of the heating contractor, 
whose letter appears above, is what all users 
of No Fome encounter. Contractors all over the 
country are finding that this one time boiler 
treatment never fails. 


No Fome works equally well on old or new jobs 
—preventing foaming or stopping it instantly. 


Send for literature and Direction Sheet C. 
PRODUCT OF 
FEDERATED LABORATORIES, INC. 
229 East 38th Street @ New York City 
JOHN G. KELLY, INC., EXCLUSIVE DISTRIBUTOR 
210 East 45th Street @ New York City 


Canadian Distributor: 
W. H. CunNINGHAM & HI, L1p., 269-271 W. Rich.nund St., Toronto 
a eck ee 
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with NEW 


Exclusive / 
Features : 


This new, complete line consists of Sin- 
gle Inlet Blowers, Double Inlet Blowers; 
Furnace Blowers; Hydraulic Remote 
Control; Variable Speed Pulleys; 
Multi-V-Belt Drives; Unit Heaters; 
Blower Heaters; Air Washers; Single 
and Double Stage and Specials. 
Built by 


UNITED STATES BLOWER 
AND HEATER CORPORATION 














These products are of proved, ac- 
cepted design with new, exclusive 
features which enable them to ren- 

der a distinctly superior service in 
the field of air conditioning. 


CONTRACTORS re_ insured 
prompt deliveries and a factory 
policy of standing squarely be- 
hind its products. 


SALES REPRESENTATIVES 
will enjoy all the advantages 
of association with a Com- 

pany of a sound engineering 
background—one whose 
engineers have had broad 

experience in the design, 
installation and operation 
of air-conditioning equip- 
ment. 




















Let us send you all the 
interesting facts about 
U. S. products. WRITE 
TODAY FOR YOUR 
COPY OF OUR NEW 
CATALOG. 



















Hydraulic 
Remote Contro! 






UNITED STATES BLOWER AND HEATER CORPORATION 





2127 Kennedy St. N.E. Minneapolis, Minn. 
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WANTED-machines that won't 


MBRATE 


But moving machinery will vibrate 





... unless it is cork-cushioned 


LANT engineers—and equipment manufacturers, 

too—know how much trouble the vibration of mov- 
ing machinery can cause. Constant jarring will maim the 
machine itself. It may injure nearby machinery. Even the 
building structure sometimes is endangered. And at all 
times the efficiency and comfort of workers is affected. 


The answer, of course, is to prevent machinery vibra- 
tion—or subdue it to a harmless degree. Cork isolation 
has done this most effectively for practically all types of 
machines. For that reason both engineers and equipment 
manufacturers are installing Armstrong’s Cork Machin- 
ery Isolation wherever possible. 


They prefer this modern cork-cushioning because it 
permanently muffles jar and noise. It protects the ma- 
chinery with a continuous pad, baked and sterilized. 
Since it needs no impregnation, the cork resiliency is 
never interfered with in any way. For just a few dollars 
the machine is shielded from vibration for life. 


Architects, too, have found Armstrong’s Cork Ma- 
chinery Isolation a great help. Not only for moving ma- 
chinery, but for many other uses as well. It has proved 
extremely satisfactory in the isolating of building struc- 
tures. It is being used for cushioning in the construction 
of elevated highways and automobile ramps. All this is 
practical since the cork isolation is made in three den- 
sities and seven thicknesses. 


We suggest that you look about your own plant. There 
may be many uses for Armstrong’s Cork Machinery 
Isolation. The cost is small. The results are important and 
permanent. Please feel free to consult our 





This is the cushioning that can check the 


“oo sep — a4 = engineers without any obligation. Arm- Armstrong's 
ea ee me ne rer strong Cork & Insulation Co., 925 Concord 
Street, Lancaster, Pennsylvania. Product 





Muffle these machines 


9 
A few cork-cushioning suggestions. 
Armstrong’s Cork Machinery Isolation Or 
is used for: air compressors, blowers, 
drill presses, drop hammers, elevator 
hoists, engines, fans, forging machines, 7 “ 
machine tools, motors, motor genera- ac lI ie SO atlol ) 
tors, printing presses, pumps, punching 
machines, refrigerating machines, vac- 
uum cleaners, and similar apparatus. 


























CLOW GASTEAM 
WAS 
MOST PRACTICAL 
FOR THIS 


CEMETERY CHAPEL 


Here was a heating problem—until Clow Gasteam 
made it simple. This chapel in a Chicago cemetery 
needed heat only at irregular intervals—yet heat 
must be ready on short notice. 


It was equipped with Clow Gasteam Radiators. And 
this efficient heating system provides real steam 
heat at the turn of a valve. No boiler. No intricate 
piping system. Little or no attention. Operation is 
quiet. Radiators are good-looking—take little room. 
There is no fuel storage or ash removal problem.And, 
heating costs could hardly be more economical. 


Clow Gasteam Radiators are handling all kinds of 
unusual jobs, as well as the everyday ones—both 
large and small—in every part of the country. Clow 
Gasteam Radiators’ modern appearance and good 
reputation help them sell—and their good perform- 
ance keeps them sold. Write today for interesting data. 


JAMES B. CLOW & SONS 


201-299 N. Talman Ave., Chicago, IIl. 


CLOW 
GASTEAM 


Steam Heat with Gas 
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2-speed 


FAN DUTY 


Motors 











A New Design that 
reduces initial cost 


The new Emerson 2-speed, split- 
phase fan-duty motor is specially 
designed for unit heater and fan 
service. It will effect a materia! 
saving in the cost of your unit if 
the unit requires a motor with 
speed control. The lower cost of 
this motor is simply the result of 
adapting the less expensive split- 
phase design to 2-speed operation. 


These motors can be built to 
operate at speeds either at 100% 
and 50% normal or 100% and 
66% normal. They attain speed 
instantly and will operate at 
second speed regardless of load 








variation. 








Emerson motors provide oil capac- 
ity for a minimum of one year’s 
operation without lubrication. 


In addition to this type of 


motor, a complete 
line of Emerson mo- 
tors in sizes ranging 
from 1/30 to Lh. p., 
inclusive, is available 
for direct-drive, air- 
moving apparatus. 
This line includes 
split-phase, direct- 
current, 3-speed ca- 
pacitor motors and 
polyphase motors 
for single or 3-speed 
operation. Full details 
on request. 


THE EMERSON ELECTRIC MFG. COMPANY 


2018 Washington Ave., St. Louis 
806 W. Washington Blvd., Chicago 
155 Sixth Avenue, New York City 


EMERSON 


a ee © 


MOTORS 
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ENCLOSURES 





SLY KER 





with 
TRANE RADIATORS 
in This Modern Chicago Hospital 

















SLYKER Enclosures—in conjunction with Trane Radiators—were 
selected for this new and completely modern hospital. SLYKER 
Enclosures not only add distinction and symmetry to the heating 
system, but augment its efficiency as well ... and effect notable 
economies in other significant expense channels. 


Architects... Builders . .. Heating Contractors 


In over thirteen years specializing in Radiator Enclosures exclusively, we have 
experienced and surmounted about every problem possible to encounter—with 
cast iron or copper fin ... free-standing, wall-hung, or recessed radiators. We 
cater to the Radiator Manufacturer, Architect, Heating Contractor and feel 
that we can supply their Enclosure requirements to their complete satisfaction. 


Ask for our list of installations in your vicinity 


SCHLEICHER, Ine. 


Manufacturer of SLYKER Steel Radiator Enclosures 


GARY, INDIANA 


SLYKER Showrooms in all Prineipal Cities, U. S. A. 
































Here is a 
typical SLYKER . 
nclosure (wall- 

hung radiator) 
in Saint Elizabeth 
Hospital, Chicago. 


Building: 

Saint Elizabeth Hos- 
pital, Chicago. 
Architect: 

Herman J. Gaul & 
Son, Chicago. 
Heating 
Contractor: 


Glennon-Bielke 
Company, Chicago. 


“SAVE 
WITH 
STEEL” 
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Have You Read 
This Book? 


Every reader of this magazine 
should be fully posted on the de- 
velopments in the use of oil fuel 
in house heating; whether he is 
selling equipment for it, or meet- 
ing it as competition. There is no 
better source of information than 
this unbiased treatment of the 
entire field by P. E. Fansler, E.E. 
150 especially prepared photo- 
graphs, diagrams, and charts are 
used to illustrate it. A glance at 
the Table of Contents given 
below will show how comprehen- 
sive and up to the minute it is. 


Contents by Chapters 


1. The Era of Automatic Con- 
trol. 2. The Use of Liquid Fuels 
For House Heating. 3. Oil Fuels 
—Definitions, Characteristics & 
Specifications. 4. Oil Fuels— 
Source, Preparation and Distri- 
bution. 5. Combustion—Theory. 
6. Combustion — Practical Con- 
siderations. 7.Boilers For Use 
With Oil Burners. 8. Boilers Par- 
ticularly Adapted to Oil Burning. 
9. Warm Air Furnaces For Use 
With Oil Burners. 10. Oil Burn- 
ers — Types — Characteristics. 
11. Oil Burners — Atmospheric. 
12. Oil Burners — Mechanical 
Draft. 13. Oil Burners—Mechan- 
ical Draft (continued). 14. The 
Control of Oil Burners. 15. Oil 
Burner Accessories. 16. Tanks & 
Storage. 17. Efficiencies. 18. The 
Iso-Degree Day Chart and the 
Iso-Oil Consumption Chart. 19. 
The Value of House Insulation. 
20. Selling Oil Burners. 21. How 
Many Gallons of Oil Equal a Ton 
of Coal. 22. Checking the Radia- 
tion. 23. Checking the Heating 
Plant Installation. 24. Installing 
the Oil Burner. 25. The Under- 
writers’ Regulations. 26. Heating 
Service — Servicing Oil Burners. 
27. Buying An Oil Burner. 28. 
What the Underwriters’ Listing 
Means. 29. Domestic Oil Burners 
Listed By the Underwriters’ Lab- 
oratories. 30. Oil Burner Ordi- 
nances. 31]. Uil Burner Fires. 


32. Bibliography. 


362 Pages, 7x10 Ins. 150 Figs. 
Cloth $4.00. Postpaid. 








Good Books on Heating 


and Ventilation 
—How Many Are in Your Library?— 


Mechanical Equipment of Buildings. Volume I. Heating and Ventilation. By 
Louis Allen Harding, B.S., M.E., and Arthur Cutts Willard, S.B. The revised 
and enlarged edition of this standard reference book which has just been pub- 
lished will prove one of the most valuable guides to modern practice that the 
contractor or engineer can obtain. The first edition proved so helpful that over 
12,000 copies were sold. The authors, with the assistance of a number of other 
experts, have completely rewritten the book and it is now offered as the last 
word on the subject. A glance at the contents herewith should enable you to 
determine how valuable it is to you. There are 963 pages, 7 x9 inches, 631 fig- 
ures and numerous tables and folding plates. It is bound in flexible fabrikoid 


and sells for $10.00. 


Contents: I—Physical Units and the Measurement of Heat, II—Water, Steam and Air, III— 
Fuels and Combustion, IV—Steam Heating Boilers and Hot-Water Heaters, V—Draft and 
Chimneys for Heating Boilers, VI—Heat Transmission of Buildings and Insulating Materials, 
VII—Estimating Seasonal Heating Requirements for Various Types of Buildings, VIII—Heat 
Transmission and Dimensions of Direct Radiators, IX—Direct Steam Heating, X—Exhaust 
Steam Heating, XI—Direct Hot-Water Heating, XII—Heating Water in Tanks and Pools, 
XIII—Electrical Heating, XIV—Ventilation, Air Analysis and Ventilation Laws, XV—Gravity 
—tIndirect Heating by Steam and Hot Water, XVI—Warm-Air Furnace Heating, XVII—Hot- 
Blast Heating, XVIII—Air Conditioning, Air Washing, Humidifying, Cooling and Drying, 
XIX—Automatic-Temperature and Humidity Control, XX—Central Station or District Heat- 
ing, XXI—Pipe, Fittings, Valves, and Accessories, XXII—Preparations of Plans, Specifica- 
tions and Estimates. 


Gravity Steam and Water Heating, by Ara Marcus Daniels. This practical 
series of thirty (30) loose-leaf booklets covers the fundamentals of heating and 
ventilating, gives technical instructions for the design and layout of all types of 
steam, water, vapor and vacuum systems, and includes descriptions of conven- 
tional pipe connections, fittings and appliances used with such installations. 
Special chapters are devoted to a discussion of the capacity, dimensions and par- 
ticular features of various types of radiators. Fundamentals of steam properties, 
the combustion of coal, and a description of various types of boilers are treated, 
together with special chapters on chimneys and draft. The author has had many 
years of experience in the Bureau of Home Economics in the U. S. Department 
of Agriculture. Published in loose-leaf form in two special canvas ring binders. 


Price $12.50. 


The Design of Gravity-Circulation Water Heating Systems, by F. E. Giesecke, 
Ph.D. A book, remarkable for its conciseness and clearness of expression, which 
contains the essence of the information needed for the proper design of gravity 
water heating systems, based on the principle that the frictional resistance must 
equal the force maintaining flow. The importance of the presentation is evidenced 
by the fact that the substance of the methods here presented are embodied in the 
water heating section of the A.S.H. & V.E. Compendium of Modern Practice. 
64 pages of text and 10 pages of tables and charts. Price $3.00. 


Heating and Ventilation, by the late John R Allen and J. H. Walker. This is the 
second edition of this work and has been brought up to date in every particular, 
including the latest radiator transmission factors put out by the Research Lab- 
oratory of the A.S.H. & V.E. and the Hill synthetic air chart testing method. 
Especially adapted for use as a text book. 322 pages, 6x9 inches, Cloth, $3.50. 


Designing Heating and Ventilating Systems, by Charles A. Fuller. A treatise on 
the practical application of the engineering rules and formulas in every day use, 
in laying out steam, hot water, furnace and ventilating equipment for buildings 
of all kinds, presented in a simple manner. Price $3.00. 


Heating and Ventilation, by Charles W. Brabbee. This is the first American 
edition of the famous Heizungs-und Luftungs technik, by Dr. H. Rietschel, and 
C. W. Brabbee, translated from the seventh German edition, edited and revised 
to make it adaptable to conditions in the United States. Supplemented by 7 charts 
covering steam and water heating and ventilation. 332 pages, 6x9 Inches. 


Cloth $4.50. 


Sent Prepaid on Receipt of Price by 


HEATING AND VENTILATING BOOK DEPT. 
521 Fifth Avenue, New York 
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~=and in the 


WORLD'S 
HIGHEST~ 


Onysle 
fbi 


New York 


AEROFIN 


is the 


Heat-Surface 





William Van Alen, L. T. M. Ralston, Fred. T. Ley & Co., Inc., 
Architect Engineer Bualders 
Baker, Smith & Co., B. F. Sturtevant Co., Carrer Engineering Corp., 
Heating and Ventilating Fan Apparatus Air Conditioning 


A might be expected the Structure which bears the 
name of one of America’s most brilliant Engineers is 
engineered to the very highest and most modern standards. 
Of course that meant AeRorin thruout—for all the 
extensive Heating-Ventilating Equipment and for the Air 
Conditioning Installations. 














Modern engineered equipment is chosen for modern engi- ee ee 
neered Buildings. The Standardized Light-Weight 
Fan System Heat-Surface 


If requested on your business letterhead Newark will be 
glad to send you a complete and useful Bulletin. Ask for 
Bulletin V-go,—and a Folder describing A€ROFIN, another 
pioneer contribution to Fan Engineering,—will beincluded. 


4 Types 196 Standard Sizes 
Pressures up to 350 Ibs. gauge 
Section illustrated is 


A€BFIN, 24 to 200 Ibs. 





Any Office will gladly render prompt, 
efficient, technical cooperation 


AEROFIN 
is sold only by 


peg oreo AerRoFrin CorPorRATION 


, + ne Sl Burnham Bldg. 850 Frelinghuysen Avenue, NEWARK, N. J. Oliver Bldg. 
Aauinatin — 11 West 42nd Street, NEW YORK dearest 
— ’ Land Title Bidg. United Artists Building Paul Brown Bidg. 


List upon Request PHILADELPHIA DETROIT ST.LOUIS , 














“fomp eller 


FOR HOT WATER HEATING SYSTEMS 

















a tonic for 


SLUGGISH 
hot water 
heating .. 

on systems 


A simple, almost noiseless circu- 
lator that speeds up the heating 
rate and takes the sluggishness 
out of hot water heating, domes- 
tic hot water and ice water. 


On new systems the Compeller 
effects a saving in piping because 
smaller sizes may be used than 
with natural circulation. 


Through improved circulation 
the Compeller increases the 
efficiency of the whole heating 
system resulting in a substantial 
saving of fuel. 


There are other advantages 
that we will be glad to tell 
you about. Just drop us a line 
for complete information. 


STERLING ENGINEERING CO. 


MILWAUKEE, WIS. 


1644 HOLTON ST. 
Representatives in principal cities 


Foreign Representatives: 
England: Sarco Company, Ltd., 133 Long Acre, 
London, W. C. 2. 
Japan: Okura & Company, 30 Church Street, 
New York, N. Y. 
China: E. W. Langdon & Company, 151 Avenue 
Foch, Shanghai, China. P. O. Box 1241. 
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Js AM, VACUUM, VAPOR AND 
HOT WATER HEATING 


SYSTEMS 





ee 


FINTUBE 
RADIATOR 
CO., Inc. 


FINTUBE has made great strides 
in the last year—where quality and 
efficiency are required. Many note- 
worthy installations have been com- 
pleted. 


If you have not investigated FIN- 
TUBE and learned of its superior 
construction, we suggest that you 
send for the latest Catalog. 


Seamless hard drawn copper tubing. 
Copper fins are an integral part of tube. 
No welding, soldering, or tinning in any 
part of FINTUBE. 


Leak-Proof. Will last a lifetime. Easily 
cleaned with vacuum cleaner. Completely 
concealed within the walls. 


A variety of attractive enclosures can be 
finished to harmonize with the decorative 
features of the room. 


Our Laboratories are available for 
eé[ ]p0 


testing any type of *‘fin’’ radiation 


Fintube Radiator Co., Inc. 
44-02 to 20—11th Street 
LONG ISLAND CITY, N. Y. 







For Steam, Vapor, 
Vacuum, and Hot 
Water Heating 
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BI-FLAX HAS 
THESE « « «10 
ADVANTAGES 


1. Insulates against heat 
and cold. 


2. Protects ee plaster 
cracks and blemishes. 


3. Deadens sound. 
















I-FLAX is an entirely new development in 
building materials . . . a perfected metal 
insulating lath. It efficiently and permanently 
combines better plastering with better insula- 
tion. It is an ideal plaster base and an ideal 
insulating material. It protects a building 


against age as well as weather. 4. Provides an ideal plas- 


ter key without loss of in- 


sulating value. 


5. Offers insulation and 
metal lath at only one price. 


Not a Substitute Plaster Base 


In no sense of the word is BI-FLAX a substitute 
plaster base. It is a combination of the finest plas- 
ter base .. . diamond mesh metal lath and the finest 
insulating material ... FLAX-LI-NUM. A network of 
steel protects against plaster cracks and blemishes. 
A blanket of flax stops heat leakage. 


6. Assures a lasting key 
without waste of plaster. 


7. Makes plaster a life- 
time material. 


8. Easily applied to curv- 


surfaces. 
Never before has there been such an ideal insulat- 9. Not subject to shrink- 
ing plaster base... Never before have two such vital age or warping. 


10, It is the greatest de- 


materials been offered in a single workable sheet. “fh ; 
velopment in insulation. 


Send for a sample of BI-FLAX with 


complete information and specifications. 


Produet of 


FLAX-LI-NUM INSULATING CO. 


St. Paul, Minnesota 
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Humphrey Gas Unit Heaters 
Provide Unequaled Advan- 
tages In Industrial Heating 





oe ee 


In addition to being the ideal method of 
heating industrial plants when the comfort 
and productive capacity of workmen are 
a prime factor, gas is especially desirable 
in such instances as that pictured above... 
This Humphrey Gas Unit Heater installation 
was made in the North car barn of the 
Wisconsin Public Service Corporation at 
Green Bay, Wisconsin. Eight units are in- 
stalled in this car barn, which has a 24 ft. 
ceiling and a floor space 47' x 198'. The 
units proved to be adequate for heating 
‘the building, even though the temperature 
frequently dropped to 20 degrees below 
zero. Eliminat- 
ing licensed 
firemen, boilers, 
coal and ashes, 
Humphrey Gas 
Unit Heaters 
provide the most 
modern, flexi- 
ble and adapt- 
able form of 
efficient heat- 
ing for every 
type of industry. 





GENERAL GAS LIGHT CO., KALAMAZOO, MICH. 


New York - Pittsburgh - Cleveland San Francisco 


dimphrey 


G UNIT 
QS HEATER 
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MeDermott Water Heaters 
Specified for these 


New Jersey Schools: 


, 


Roosevelt School, River Edge, N. J. 

Allendale School, Allendale, N. J. 

Dumont High School, Dumont, N. J. 

Bragaw Ave. School, Newark, N. J. 

Chancellor Ave. School, Newark, N. J. 

Horace Mann School, North Bergen, N. J. 
Ridgefield Park High School, Ridgefield Park, N. J. 
Theodore Roosevelt School, Weehawken, N. J. 
Memorial High School, West New York, N. J. 


By Such Reputable Architects 
and Engineers as: 


Rasmussen & Wayland, New York City. 
Ernest Sibley, Palisade, N. J. 

Runyon & Carey, Newark, N. J. 

Frank Grad, New York City. 

Albert Fentzlaff, New York City. 

Hensel & Weir, Union City, N. J. 

William Mayer, Jr., West New York, N. J. 
Hacker & Hacker, Fort Lee, N. J. 

Clark, MacMullen & Riley, New York City. 


MicDERMOTT WATER HEATERS, INC. 


101 Park Avenue 
New York City 
ASHland 2318 

















FAIRBANKS VALVES 





The initial cost of installing FAIRBANKS RE- 
NEWABLE RING GATE VALVES will be justi- 
fied by the service rendered. 

The renewable features of these valves have been 
perfected, are simple and may be relied upon as 
being entirely effective. 

Renewals may be easily and quickly made, when 
occasions require, without taking the valve from 
the pipe line. 

These valves are double seated and may be used 
with the pressure applied at either end. Can be 
packed under pressure, when wide open. 


Write for Catalog No. 20 


THE FAIRBANKS COMPANY 


Boston New York Pittsburgh 
Distributors Everywhere 
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agnificence at its Height 





HE new Waldorf-Astoria 
is truly ‘magnificence at 
its height’’. Arising from 
traditions rich in association 
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NIAGARA 
AIR CONDITIONER 


- 





Its 
Performance 
is Not 
Duplicated 











—temperature and relative humidity main- 
tained within the closest possible limits 
by a new and superior control. 


—air cleaned more effectively than by 
ordinary spray washers. 


—secures saturation under all conditions, 
giving greater efficiency as well as better 
control. 


—available in capacities from 800 to 


11,000 C.F.M.—7 sizes. 


—the largest areas are as successfully con- 
ditioned with a battery of Niagara Con- 
ditioners as is a small area by a single 
machine. 


NIAGARA BLOWER COMPANY 
95 Liberty Street, New York City (General Sales Office) 


673 Ontario St. 
Buffalo, N. Y. 


4 Smithfield St. 
Pittsburgh, Pa. 


3 Ayer Street 
Andover, Mass. 


LaFayette Building 
Philadelphia, Pa. 


943 Granite Building 
Rochester, N. Y. 


Cc, 


ey 


NIAGARA 


AIR ENGINEERING EQUIPMENT 


Manufacturers of Niagara Air Conditioners, Niagara Fan 
Heaters, Niagara Disc Fan Heaters, Niagara Aluminum 
Cooling Coils, Niagara Fan Coolers, Niagara Cooling Surfaces. 


VENTILATION 
without DRAFTS 





Patent No. 1704661 


Theatres, auditoriums and assembly halls equip- 
ped with Enflo will insure comfort as only a 
constant flow of air without drafts can. 


Important features architects and engineers will 
consider when installing Enflo are: 


1. Made entirely of cast iron. 

2. One concealed screw operates both dampers. 

3. Curved dampers diffuse air along floor line 
parallel to rows of seats, eliminating annoy- 
ance to those in the immediate vicinity. 

4. Inexpensive and economical to install on 
any type of floor. 


Write for Illustrated Catalog. 


VENTILATING PRODUCTS CO. 
2800 Cottage Grove Ave., Chicago, Il. 























Here’s an Oil 
Burner that 

requires little . 
Service e 





Listed as standard by 
Underwriters’ Laboratories 





OW you can get your share of the profits in the 

oil burner business and not have to worry about 
expensive service calls. Century has set a new stan- 
dard of simplicity that has resulted in low initial 
price, economical operation, and unfailing perform- 
ance. No troublesome joints or connections. Only 
one moving part. Constantly increasing sales tell 
the story! 


Amazing Opportunity 


Just two cents for a stamp and you'll get the most 
amazing dealer offer you've ever had. Sales making 
dealer support. Liberal discounts. Rich territory. 


Send now without delay. 
SEEN, 
© \ © 


A 
EARS OF SER 
V 













be 











TOANE MAQM DEGISTEPED 


As the Name Implies—Built for A Lifetime. 


CENTURY ENGINEERING CORP. 


Cedar Rapids 


Dept. A-3 





IOWA 
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bucket steam trap keep- 
ing a York unit heater 


Armstrong 374” inverted | 
free of condensate 



































The most 
economical steam trap 
performance you can get..... 


\X JHATEVER the price of traps you recommend or install 


on unit heaters and headers, try to equal the following 
advantages of Armstrong inverted bucket traps: 


—impossibility of airbinding 

—no clogging from scum or sediment (the trap is 
self-scrubbing) 

—small enough to be supported by connecting pipes 
(all working parts are inside) 

—operation for years with practically no attention 

—chrome steel valves eliminate wire-drawing 

—the trap is always water-sealed against steam leakage 

—repair cost averaged 3c a year (on 2,000 
installations checked) 

—made in sizes and types for high as well as low pressure, 
also for superheated or saturated steam 

—made, guaranteed, and serviced by an organization that has 
specialized exclusively on traps for 19 years. 





No. 31 


The economical performance of unit heaters depends on satisfac- 
tory condensate drainage. With the Armstrong trap such per- 
formance is assured. More of them are in service than any other 
mechanically operated trap. 





No. 30 


We are glad to cooperate with heating engineers in determining 
the proper traps for heating and power systems. 


ARMSTRONG MACHINE WORKS 


THREE RIVERS, MICHIGAN 


H & V 9-Gray District Representatives in 42 Cities 








HEATING AND VENTILATING 











at 





16 family apartment, Spokane, Wash. 
Owner, H. C. Malcolm 
Heating Contractors, R. H. Peck Plumbing & Heating Co. 


The heating contractor sold a complete 
apartment rented—every tenant satisfied — 


—and real profit for the contractor. The 












Even an OLD building can be 
MODERNIZED with AMERICAN RADIATOR HEATING 


hee is an old frame building where tenants 
were dissatisfied and several apartments empty. Write for details. 


a 






installation was financed by our time payment plan. 


“All American”’ installation. Result: Every AMERICAN RADIATOR COMPANY 





DIVISION OF 


$1440 more rent per year for the landlord American RADIATOR & STANDARD SANITARY CORPORATION 





40 WEST 40th STREET, NEW YORK CITY 

















en 


Pump of Proven 
Performance 


POWERFUL 


SILENT 


Service Free 


Guaranteed 


Write for Full Details 
and Prices 





Listed as Standard 
by Underwriters 
TYPE R Laboratories 








MANUFACTURED BY 


COOK ELECTRIC CO. 


Telephone: Buckingham 5244 


2700 Southport Ave., Chicago, Illinois 
New York City Philadelphia 


250—4th Ave. at 20th St., Delaware & Fairmount Ave., 
Phone: Algonquin 2200 


Phone: Market 0160 








Automatic Pumps . . . Gauges . . . Antisyphon Valves . .. Metal Bellows 


A Highly Perfected | 











L TL Ae 











Unit Heaters 


When the heating equipment you 
propose to use on your job has a 
record of thousands of successful in- 
stallations behind it, you can rely 
upon it to be just as successful on 
yours. {|New York Blower Products 
have certified ratings and a durabil- 
ity record that is beyond question. 


For descriptive literature write to 
3151 Shields Avenue, Chicago. 


Ghe ) 

NEW YORK 
BLOWER 
COMPANY 
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In this 


GREAT EDUCATIONAL BUILDING 
23,069 ft. of 


VENTO 









CAST IRON HEATERS 











This modern high school has the most modern 














AMV SRS See 2 


equipment. Vento Cast Iron Heaters were 





¥ 
rf 
© 


selected and specified because they insure per- 
BENJAMIN FRANKLIN JUNIOR & 


Tee eer fect heating and ventilating and will last as 


Gordon & Kaelber, Architects 


Allen S Crocker, Consulting Engineer , p ; 
Bareham&McFarland,Inc., Heating Contractors long as the building itself. 


American Blower Company, Blower Equipment 
AMERICAN RADIATOR COMPANY 


DIVISION OF 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


40 W. 40th St., New York 816 So. Michigan Ave., Chicago 
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Note these Figures 
“ ala of Savings... 


on two typical installations of this Submerged 
Type Paracoil Storage Water Heater 


**A Residence in New Rochelle 


3 bathrooms in addition to the usual kitchen and laundry. Cost fox 
heating water previous to installing a Paracoil, $35.00 to $40.00 per 
month. Cost with Paracoil Submerged Type Water Heater $8.00 to 
$10.00 per month. A Saving of $27.00 to $30.00 per month. 


**A Residence in White Plains 


Cost for heating water previous to installing a Paracoil, $25.00 to 
$30.00 per month. Average cost per month since Oct., 1929, with 
Paracoil Submerged Type Water Heater, $9.50 per month. A saving 
of $18.00 per month. 


Request 


“A Heating Contractor Says: 

“Our experiences (with the Submerged Type Paracoil Storage 
Water Heater) has been such that we are exceedingly well pleased 
with this type of hot water heating. 


It has all the advantages of the best automatic hot water heating 
system and none of the disadvantages, as we have noted from ex- 
perience.” 

a icllaieieaa Write for further advantages, list of 
submerged : installations, installation data, etc. 


Paracoil Storage 
Water Heater, 


hosting element. 7 =) DAVIS ENGINEERING CORPORATION jew vorKN ¥ 


OR the 1 to 10 STORAGE ® 
Family pte WATER HEATERS 

















For School Auditoriums || MASTER CONTROL 


u TILITY Effects Heat Economies in 
Colleges and Universities 
Q reencrn says L. B. Pittock, Engineer, of Pittsburgh 


ee 


... and it is easily adaptable, even 
Kcoxomy , though all types of heating systems 
| may be represented in any one 


f buildings. 

KNOWLES group of buildings 
ee bb) **. . « Master Control in the Uni- 
A E R Oo V A L V versity of Pittsburgh has effected 
Mushroom Air Diffuser most satisfactory economies as evi- 


denced by orders from time to time 
for additional installations. 


Read These Features?! **, . - Master Control in the Penn- 


_ A Solid Unit which cannot be taken apart. Quickly in- sylvania College for Women has not 


stalled in ONE PIECE to either wood or concrete floor. only balanced the different types of 
. Finest adjustment from wide open to completely closed 


by screw on TOP OF CAP. heating systems, but also resulted in 
. Heavier Cap Supports which bear DIRECTLY across full marked increase in comfort and de- 
width of one-inch floor flange of mushroom and floor. a f a. 
- Improved damper construction affording free area. crease itn steam consumptton. 
. Simple yet positive locking member affording absolute 
SILENCE. . ar ‘ 
. The Aerovalve is in a class of its own because of its Let us send you Bulletin ging full details 
STRENGTH, UTILITY and ECONOMY. 


Sample and literature on request CENTR AL HE AT APPLIANCES 


+ J. C. HORNUNG 
Knowl es Mushroom Ventilator Co. 343 South Dearborn St. CHICAGO, ILLINOIS 
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THEY KEEP A-RUNNING 























SINGLE PHASE, 
THREE PHASE, 


AND DIRECT 
CURRENT MOTORS 








FOR MORE 








10 Horse Power Century Type SC Multi-speed Constant 
Torque Squirrel Cage; Induction 3 and 2 Phase Motor 


TOTALLY ENCLOSED FAN COOLED 


MULTI-SPEED MOTORS 


Constant Horse Power 7 Constant Torque x Variable Torque 


These Multi-speed Motors have the added advantage of full protec- 
ticn to the stator, armature, and other internal parts of the motor, all 
of which are completely isolated from the outside air. They are partic- 
ularly desirable in all installations where adjustable speed requirements 
must be met; and where dust or dirt are present in objectionable quan- 
tities—or where unusual dampness prevails such as in creameries, pack- 
ing plants or outdoor installations. 


They are built for 2, 3 and 4 speeds with wide or narrow speed ranges, 
such as 1800/1200 or 1800/600 down to 900/450 r.p.m. (60 cycle). 
Special speed combinations are available. 


Built in standard sizes from 1% to 125 horse power, in normal torque, 
high torgue and normal or low starting current types. 


CENTURY ELECTRIC COMPANY 
1806 PINE STREET ” » ST. LOUIS, MO. 
40 U. S. and Canadian Stock Points and More Than 75 Outside Thereof 


























THAN 26 YEARS AT ST. 


















Wrehiel mela la 7.0 
TOR SETS, ROTARY 
CONVERTORS, FANS 
PNNIDN ANIA Ol SS 
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LOUIS 
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Perfect Control 
for All Heating Systems 


Type 44 


Uneven temperature is effectually 
prevented by the MASTER Grad- 
ual Operation Heat Regulator — 
the most important advancement 
in heat control. Its exclusive grad- 
ual operation of valves or dampers 
insures the utmost uniformity of 
temperature. 


Thermostat shows position of 
valves or dampers at all times, 
thus indicating the condition of 
the fire. For coal, gas or oil burn- 
ers, in any heating system or 
combination. Full Electric. 8-Day 
Jewelled clock or plain models. A 
precision instrument, proved by 
nation-wide use. 


Type 22 


This model is a thoroughly depend- 
able regulator. It is built to give 
years of flawless service and priced 
within the reach of every home 
owner. Acts instantly on changes 
of one degree, or less if desired. 
Full Electric Motor. 8-Day Jew- 
elled Clock Model, $80. Plain model, 
same as above, without clock con- 
trol, $55. 


Type 22 
Write for complete informa- 8-Day 
tion and discounts to con- os 
tractors and dealers. a4 

Model 


W-M-C $80 


Water Thermostats 


For hot water heating sys- Type 22 


tems — accurate, dependable without 
and inexpensive. Easily in- Clock 
stalled without drawing the Control 


boiler or interfering with 


fire. Write for details. $55 
WHITE MEG. CO. 


1632 University Ave. 
St. Paul, Minn. 


HEATING AND 


Type 44 
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he CROWNING 
ACHIEVEMENT 

















The Brownell Master Heating Boiler inaugurates a new standard of com- 
pleteness and general excellence. In it have been incorporated features 
the builders of that new school, hospital, apartment, or country estate 
will require. From it will be derived a measure of heating efficiency and 
firing economy they cannot knowingly forego. 


In the words of enlightened engineers—The Crowning Achievement in 
heating boiler design. 


THE BROWNELL COMPANY, Dayton, Ohio 
Established in 1855 Representatives in Principal Cities 
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F, Hilton Wilkes . . . . « Architect 
Mathers & Haldenby, Associate Architects 
Sproatt & Rolph . . Consulting Architects 






notable example . . 


CANADA PERMANENT BUILD- 
ING ..... . TORONTO 


| Equipped With Johnson Control 


t | Pd 


bad 3 


sertion type cf humidostat for the control 


of the humidity. 
In the Canaca Permanent Building there 


are 101 room type Johnson Thermostats 


‘ “ The generating equipment consists of a 
controlling 208 Sylphon radiator valves on direct radiators. 


double cylinder Johnson electric air compressor, air storage | 
tank, filters, safety valves and gauges. ' 
The mechanical ventilating system and the humidity is con- 


\ trolled by a Johnson two point multiple thermostat controll- 
, ing the valves on the tempering coils, a Johnson three point 
multiple thermostat controlling the valves and bypass dam- 


Johnson equipment for the control of the heating and venti- 
lating plant is complete in all particulars required by and 
according to the architects’ and engineers’ specifications. 


: : : : 

per on the reheater coils, a Johnson pneumatic switch con- ; ; 4 
’ . . A The All-Metal System. The All-Perfect Graduated Control O j 

\ \ trolling the fresh air and return air dampers, a Johnson Valves & Dampers. The Dual Thermostat (Night & Day) Control: Fue Aj 

i ee controlling the foul air dampers anda Johnson in- Saving 25 to 40 per cent. AY 

| | a LF} 

1 i Ssek JOHNSON SERVICE COMPANY t Lonhns 


Established 1885 MILWAUKEE. WISCONSIN y ; 


























Albany Des Moines Portland 
Atlanta Detroit St. Louis 4 : wiiien 
Baltimore Greensboro, N. C. Salt Lake City J A 
Boston Indiarapolis San Francisco ys { 
Buffalo Kansas City Seattle F ‘ , 
Chicago Los Angeles Calgary, Alta. ea 
Cincinnati Minneapolis Montreal, Que. . . 
“n, Cleveland New York Winnipez, Man. ; 
Ps Dallas Philadelphia Toronto, Ont. F Arun 
- Denver Pittsburgh Vancouver, B. C. 3 ‘-. 
_ ~ ; % , 
0. pemmmmemens ‘. a ee es © amar | 
ett, emees _— er "aan re ; fq; 
H AG : : 3 1 
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Gasket & Packing Co., Inc. 


50 Allen Avenue 
NEW BRUNSWICK, N. J. 










HAVING GASKET PROBLEMS? 
LET US SOLVE THEM FOR YOU! 


We make metal gaskets of any size or shape, plain or 
corrugated, with or without asbestos, also plain solid washers 
of copper, aluminum, monel metal or any material desired. 
Our Gasket Guide shows a very complete line of gaskets. 





Copies sent upon request 


20006 








A Few Types of Goetze Gaskets ‘ 














HARTMANN 
RADIATOR BRACKETS 





THREE STYLES 
AR NR NV 





Write for Descriptive Circulur and Price List 


CHARLES HARTMANN CO. 


9758-993 Dean Street 





Buy Merchandise as You Buy Bonds 
| There’s only the 
safe course. 
Follow the same 
method you do 








when buying 
bonds in choos- 
ing House Heat- 
ing Units. 


Just as you 
consider the 
company first 
and the bond 
second—because you realize that the bond is simply a 
promise to perform and the standing of the company 
your actual security—so you should consider the heating 
unit manufacturer first and the goods themselves second. 





House Heating Unit 














In Watts products you are sure of getting reliable 
goods. For back of Watts products is a concern finan- 
cially strong, with a reputation for square dealing sus- 
tained over a period of 56 years. Write for Catalog 38. 


WATTS REGULATOR COMPANY 


| Makers of Water and Steam Regulating Devices Since 1874 
2853 Lowell Street LAWRENCE, MASS. 











V4 John G. Kelly, Inc., 
U.S. Sales Associates, 
210 E. 45th St., New York City. 

W. H. Cunningham & Hill, Ltd., 


269 Richmond St., 
Toronto 2, Canada. 

















BROOKLYN, N. Y. 
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with 


Thiwh System 


Automatic 
Operation 


éven 
Distribution 
of Heat 


Fuel 


Gconomy 


The Shrush Differential 
Pressure Relief Valve 


( GUARANTEES SAFETY ) 








WATER HEAT 




















































Here’s what THRUSH SYSTEM offers.... 
Fewer Doctor Bills....Less Fuel Cost.... 
Automatic Operation.... Added Comfort 
.... Absolute safety. And, the first cost is 
negligible—reduction in pipe sizes oftentimes 


offsets the cost of THRUSH SYSTEM. 


Write today for our new catalog. It is “chuck 
full” of valuable data. Address 


H. A. THRUSH & CO. 


PERU, INDIANA 
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LTHOUGH Young Unit Heaters 
deliver a larger volume of 


quiet in operation. 


heated air, they are unusually 


They are furnished with either sleeve 
bearing or ball bearing motors ... Motors 
equipped with special sealed ball bear- 
ings which require no lubrication for a 
period of from two to five years may be 


Patent No. 1753587. Other patents pending 


YOUNG 
RADIATOR COMPANY 


Heating Division 
RACINE WISCONSIN 


had at no additional cost . . . Three-speed 
or four-speed motors are furnished at 
the same slight additional cost. 


Young 
Unit Heaters 


Built for Endurance and Maximum Performance 





Representatives in Principal Cities 
Correspondence Invited on Open Territories 


ee cS 
Reg. U.S. Pat. Off. 














€ Y. R. Co. 











CHACE 


ROV ED 
VENTILATORS 
Aeolus Improved Double 
Syphon Ventilators can 
be used for ventilating 
attics, kitchens and bath- 
rooms in homes. 


AEOLUS DICKINSON 


Industrial Division of 
Paul Dickinson, Inc. 


3336-44 S. Artesian Ave. 





CHICAGO, ILL. 


MOSTAT]| 


ME TAL weak 


HER 


le —~SBends with the 8 


An accurate, consistent and durable 

bi-metal for temperature responsive 

devices up to 1500° F. Mill sheets or 

finished form. Consult our Eng. Dept. 
Manufactured by 


W. M. CHACE VALVE COMPANY 
1606 BEARD AVE. DETROIT, MICH. 














S&K Radiafin Tubes stand pressures up to 250 Ibs. 


They are made in brass, copper or steel. Sizes 4" to 3". 


S & K Radiafin Pipes, for pressures up 
to 125 lbs., are made in sizes 34" to 6" 


The fins increase the effective heat transfer surface 


CHUTTE 
CGRTING 


Send for data sheet 


1153 Thompson Street 
Philadelphia, Pa. 
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Washington 
Real Estate Company 


finds Bristol’s Recording 
Instruments a profitable 
investment .. . 


e e 


Excerpts from their recent letter explain how 
this was accomplished. They write as follows: 


“We installed your Record- 
ing Pressure Gauge on the 
boilers at the... plant, for 
the purpose of obtaining a 
check on the efficiency of fir- 
ing, and incidentally to aid 
in obtaining a more uniform 
pressure. The gauge has en- 
abled us to obtain this result 
very satisfactorily. 





OQut-Door Record- 
ing Thermometer, Model 
311, designed to pro- 
vide continuous 24-hour 
or 7-day chart records 
of a ike @ 


“Subsequent to the purchase 
of this instrument, we in- 
stalled stokers. At present, 
with the use of the Pressure 
Gauge, we are able to run 
with a minimum of pressure; 
thereby operating more eco- 
nomically as well as_ to 


saving wear and tear on the 
boilers. 





t p ic temp 
ature changes. 


“We also use one of your 
Recording Thermometers for 
the purpose of determining 
the amount of pressure to 
carry during the 24 hours. 


“Although the dollar and 
cents saving which might be 
attributed to the use of these 
instruments is rather intan- 
gible, we feel that results 
have more than warranted 
the original investment.” 


* 2 





Small- Sized Handy 
Portable Recording 
Thermometer. Entirely 
Self-contained. Uses 4- 
inch 72-hour charts. 
Light in weight. Can 
be set down anywhere. 
Black or white enamel 
finish. 





Those responsible for efficient 
boiler plant operation can ap- 
preciate the convenience and 
conciseness of operating records 
made by recording instruments. 
In hundreds of instances real 
savings and greatly increased 
efficiency from plant equipment have been obtained, 
simply by detecting and stopping power losses as 


revealed in the chart records of Bristol’s Gauges, 
Thermometers, etc. 


Recording Pressure 
Gauge, Model 11-M. 
C2se is dust, fume and 
moisture-proof. Inverted 
penarm is standard. 
Uses 12-inch diameter, 
24-hour or 7-day charts. 


Complete information regarding any type of instru- 
ment in which you may be interested will be sent 
immediately on request. Write today. 


The Bristol Company 


Waterbury, Conn. 


BRANCH OFFICES: 


Akron Philadelphia 


Pittsburgh New York 
Boston Denver Los Angeles Birmingham 
St. Louis Chicago Detroit San Francisco 
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S.S.—T-1843-1 


MULTIBLADE 
FANS AND BLOWERS 


INSTALLED IN 


NEW YORK CITY SCHOOLS 


and subjected to the strict inspection 
and test by the Board of Education 
are proof of their sturdy construc- 
tion and satisfactory performance. 


ce 


44 NEW SCHOOLS 


including 
FIVE LARGE HIGH SCHOOLS 


completed or in construction this 
year will have Lehigh Fans. 


al 


OVER FIVE HUNDRED 
SCHOOLS 


in other Cities and Towns in the 


East depend on Lehigh Fans for 
ventilation. 


Ml 


Lehigh Fan&BlowerCo. 


ALLENTOWN, PA. 




































WE are splendidly equipped to supply all 
types of finned tubing for copper radiation. 
CORRESPONDENCE INVITED 


THE G & O MANUFACTURING COMPANY 


New Haven, Conn. 


Established 1915 
Manufacturers of the famous “G & O” Radiators 
for automotive vehicles 


HEAT 
he EASIEST and CHEAPEST WAY 


You can make MORE PROFIT by installing Newports. They're 
noted for the kind of service your clients want. HEAT the 
EASIEST and CHEAPEST WAY. Magazine (Gravity) 
feed—half the care. Use fuel that costs $5 to $7 less 
per ton—half the expense. Uniform heat—twice 

as comfortable. Get started now. Write today for F 
) our1930plan tomake more sales and profit. 


NEWPORT BOILER COMPANY 
400 W. MADISON ST., CHICAGO 
i ipal cities 
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Specify and Use 


TOR 
J RANGER 


















ew BB, Three styles of E-Z Ra- 
‘i mB: diator Hangers meet 
any and all conditions. 
Easily installed at mini- 
mum cost. Fully adjust- 
able both horizontally 
and vertically so 
that anchor 
bolts donothave 
to be placed ac- 
curately. Adapt- 
ed to any wall 
material.Recommend- 
ed by leading archi- 


tects and contractors. 





Style “‘C”’ 


oot 
bg. PIPE 
“_Serpansemmeane —t 


Write for complete in- 
formation about Styles 
a hae HH” and eR” E-Z 
Radiator Hangers. 







Style “R” 


Healy-Ruff Company 
772 Hampden Ave. St. Paul, Minn. 
Also Manufacturers of E-Z INSERT 








SEAMLESS TUBING 


Wolverine Wolverine 
Standard Copper Service Pipe 
Copper Water Tube for Underground 
7 3S = = 
Wolverine Wolverine 


Extra Heavy Copper Seamless Copper, Brass 
Water Tube and Aluminum Tubing 


Send for Specifications and Prices 


WOLVERINE TUBE CO. 


SEAMLESS COPPER Bit crass & ALUMINUM 
orren ays = 
(, a, 


Detroit, Mich. 







1415 Central Ave. » 
a wesp 














Trade Mark 








Reg. U.S. Pat. Office 








United States Ozone Company of America 


SCOTTDALE, PENNA. 
(Business Established 1910) 


Ozone and Electrolytic Water Sterilizers 
Ozone Air Conditioning Equipment 
Industrial Ozonizers 


We shall be glad to send you Complete Information and Engineering Data. 


This 
Company 
Controls 

*U. S. Ozone 
Company 
Pennsylvania 
Charter 
1920”’ 
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At 210 East @3rd St... New York City 


BING & BING, Ine. 


Have MeDermott Water Heaters 


Emery Roth, New York City—Architect. 

Jaros & Baum, New York City—Consulting Engineers. 

S. Minskoff Plumbing Co., Inc., New York City—Plumbing 
Contractors. 

J. L. Murphy, Inc., New York City—Heating Contractors. 


The low initial and fuel cost of McDermott 
Heaters is enjoyed by Bing & Bing, Inc., in 
many of their buildings. 


McDermott Heaters are dependable. Every 
McDermott Heater exceeds its rating. The 
heater rated at 800 gallons delivered, by ac- 
tual test, 977 gallons. The ability of our 
heaters has not been changed since the first 
submerged water heater was installed in New 


York by McDermott. 


Our ratings are the result of tests run under 
laboratory conditions. These ratings have 
never been changed since first published. 


SPECIALIZING TO DO 
ONE THING BETTER 


McDERMOTT WATER HEATERS, INC. 


101 Park Avenue 
New York City 
ASHland 2318 











Safety—Reliability 


— 







KIELEY DUPLEX 
WATER FEEDER 
No. 824-A 


now— 


a feeder that offers boiler 
feed protection. Unsur- 
passed for design, simplic- 
ity, cost and reliability. 


KIELEY & MUELLER, Inc. 


34 WEST 13th STREET 


NEW YORK CITY 














DECATUR PUMP COMPAN 











REFERENCE NUMBER 149 


Approved by the Underwriters Laboratories 


She-Stack. No-Tank 





For Hot Water House Heating Systems 


Eliminates Expansion tank and will operate effi- 
ciently on any 1, 2, or 3 story building. Economical 
to install and efficient when in service. 


Ask your johher and write for Catalog No. 34 
THE STACK HEATER COMPANY 


BALL COCKS RELIEF VALVES 
INDIRECT HEATERS NO-TANK VALVES 
GAS WATER HEATERS a NONBIPAS VALVES 
cA at 


HEAT INTERCHANGERS STEAM WATER MIXERS 
HOT WATER GENERATORS PRODUCTS PRESSURE REDUCING VALVES 


TWO HUNDRED AND FIFTY STUART STREET 


BOSTON 


BURKS 


| 


”<UPER- T URBINE S\ 


PUMPS — 


CONDENSATION 
RETURN UNITS 


“High and Dry” 


No need to subject your Con- 
densation Pump to the dirt, 
grease, and water usually 
found in the boiler room sump 
or pit. Powerful suction, even 
when handling HOT water, 
enables the Burks Super- 
Turbine pump to perform 
effectively when mounted on 
TOP of the receiver tank. 


Will Not Steam-bind 


Only one moving part—the 
impeller. Pumps air alone to 
full pressure rating of the 
pump, hence will not steam- 
bind. Investigate this out- 
standing pump. 

Send for Bulletin No. 91, which de- 


scribes this new Condensation Return 
Unit fully. Write today. 





SERIES 4700 


DECATUR. 
ILLINOIS 
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An Important Suggestion 


eeu y — — MEA l NII 
TRAP 


Your boiler may be in fine condition, but is it protected 
against burning or cracking? Don’t wait until your 
boiler tells you that it needs a Thermo Syphon Trap. 
When it does it will be to the tune of a large crack— 
and then too late. Act now, and save costly replace- 
ments and inconvenience later on. The Thermo Syphon 
Traps return all condensation to the boiler, maintain- 
ing the water line, regardless of pressure or vacuum. 
Prevents airbound or water-logged conditions. Pre- 
vents burning or cracking of boiler due to water leav- 
ing the boiler or becoming locked in the system. A 
safeguard for all types of Vapor, Vacuum, Atmospheric 
and Modulation Systems. 


Send for Bulletin No. 16-H.V. giving full details 


LYTTON 











For All Types of 
SIRE SSSR Sm eS aE ° : 

MANUFACTURING CORPORATION STEAM HEATING 
FRANKLIN « +. + + VIIRGEINIA SYSTEMS 














[ a 

















ROSS 














CENTRAL STATION STEAM CO. 


Crosshead- 2912 East Woodbridge St. 
GUIDED : DETROIT, MICHIGAN 
Expansion Joint 
Excels in MANUFACTURERS OF 
Design, Construction and Workmanship : ° 
DunbOY sab didbneliaadeas dition Cadillac Condensation Meters 
Once Used—Always Demanded Detroit Feed Water Meters 
Every Purchaser—A Customer 
ROSS HEATER & MFG. C0., INC., BUFFALO, N. Y. Packingless Expansion Joints and other special | 
New York, Chicago, Larsen eens Sees. te ong fittings for underground steam | 
og he hee Sik mala distribution mains. 
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A GOOD BOILER RETURN TRAP will provide the simplest 


and best means of returning condensation to an ordinary steam 
heating boiler where equipment has little or no attention. 


A cheap trap of ordinary construction will sooner or later fail —a broken 
boiler—that’s all. 
The Simplex “Valve in the Head” trap with bronze and nickel steel valves and 


working parts is a distinctly superior piece of equipment built for lifetime 
service. 


Send us your next order, pay the small difference and let experience be your 
guide. 

SIMPLEX HEATING SPECIALTY CQ., Inc. 
LYNCHBURG, VIRGINIA 
































RADIATOR 
ATTENTION 


Banished 



































Automatic Radiator Valves 


No longer need radiators require the attention of 
the room occupants. Hand-operated radiator valves 
are now being discarded for the more efficient auto- 
matic radiator valves—valves that let you forget the 
radiators. Not only do these latest devices keep the 
room temperature at the comfortable point at all 
times — they save steam and thereby keep heating 
costs very, very low. In fact, a Sylphon Automatic 
Radiator Valve will soon pay for itself in fuel saved. 


Do not make the mistake of waiting until 
the heating season begins—speak to your 
customers about this economical way ot 
insuring comfortable radiator heat. Tell 
them of the convenience, saving in fuel, 
and above all, the healthful conditions 
derived from the use of such a valve. 
We reserve a goodly margin of profit for 
you. 


Write for Bulletin RH-250. 


The above bulletin not only describes the 
angle and the globe valve types of the 
P Sylphon Automatic Radiator Valve, but 
shows other Sylphon devices that are 
profit producers. Write for a copy. 


FULTON SYLPHON (0. 


KNOXVILLE, TENN.,U.S.A. 


Representatives in all Principal Cities in U. S. A.—European 
Representatives, Crosby Valve and Eng. Co., Ltd., 41-2 Foley 
St., London, W. I., Eng.; Canadian Representatives, Darling 
Bros., Ltd., 140 Prince St., Montreal, Que., Canada. 
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Chicago Skyscraper 


installs 


Patterson 


Hot Water Heaters 


The new Tribune Tower, Chicago, like most 
other outstanding fine buildings, is equipped 
with Patterson Hot Water Heaters. 

There is no adequate substitute for Patterson 
Heaters if you want to leave nothing to chance. 
For these heaters are guaranteed—by a com- 
pany known and respected for 50 years—to fur- 
nish all the hot water required, as hot as re- 
quired and as quickly as required. 


Write for catalog 


THE PATTERSON-KELLEY CO. 


107 E. 40th Strect NEW YORK, N. Y. 





John M. Howells and Raymond M. Hood, 
Associated Architects. 
Holabird & Roche, Consulting Engineers. 
E. Baggot Co., Plumbing Contractors. 
Mehring & Hanson Co., Heating Contractors. 
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Plunkett Junior High School 
Adams, Mass. 
Frank Irving Cooper, Architect 
M. A. Dame & Sons, Htg. Contrs. 














Bas, al 





Bulkeley High School 
Hartford, Conn. 
Edward T. Wiley, Arch. 
Frank Irving Cooper, 

Associate Architect 


Weaver High School, Hartford, Conn. 
Frank Irving Cooper, Architect 
M. A. Dame & Sons, Htg. Contrs, 


New Utrecht High School, 
New York City. 
Board of Education 
Wm. H. Gompers, Arch. 
Thomas E. O’Brien, Inc. 
Plumbing & Heating Contrs 


ca) (eee! Hot Water by 
= tlhe Whitlock 
i ; al in the Sehools 
North Junior High School, Quincy, Mass. 


Frank Irving Cooper, Architect a 
F. W. Hibbett & Son, Htg. Contrs. HESE are a few of the hun 
dreds of school buildings— 


ine Stowe 
all over the country—which are 
A | T LO equipped with Whitlock Service Water Heaters. 
For information or engineering service on Whitlock Products con- 


SERVICE WATER sult the nearest Whitlock District Office or representative, in New 
























































H = AT Ee R S York, Boston, Philadelphia, Chicago, Detroit, Baltimore, Charlotte, 
Los Angeles, San Francisco and other principal cities. 
THE WHITLOCK COIL PIPE COMPANY Look under our name in your local telephone directory or drop a 
40 SOUTH STREET - + HARTFORD, conn. /ine to us at Hartford. 
HO A Pe aE EXCHANGERS RECLAIMERS * 
W RD 4 CONDENSERS C 00 LE R S 
° 
Guided <7.) PROVEN IN 
Expansion SE" SERVICE 
1 So many and varied are the nditions 
Joint Gmder hich OE. Frank Wiest teanofer 
equipment is operating in thousands of 
: planis, it is quite possible that we can 
‘ . . j point to a Frank installation successfully 
For Pipe Line Service solving a problem that parallels your own. 
Eliminates trouble from Expansion and Con- O. E. FRANK HEATER & 
traction, saves space, labor and repair bills; INOCINER val & i 
the construction is mechanically correct. ENGINEERING CO., INC. 
PAU NI thal Melero & Buffalo, N. Y. 
ALBERGER HEATER CO. 285 Chicago St. 
HOWARD IRON WORKS Buffalo, N. Y. \F 





MANUFACTURED WEATHER 












j I “i makes 1. SALES OFFICES 
arrie Every day a good day New York Philadelphia 
AIR CONDITIONING i en,e e Boston Chicago 
REFRIGERATION Air Conditioning Cleveland Detroit 
Ld Washington Dallas 
Humidification, Dehumidification Los Angeles 


Centrifugal Refrigeration 
Cooling of Public and Industrial Buildings 
Temperature and Humidity Control 


See our detailed data in DRYING AND PROCESSING Literature on request. 


A.S.H. @ V. E. e e Wri i 
Guide. (rrier Fngineering oration pre ie ae 


Offices and Laboratories 
NEWARK, NEW JERSEY 
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ica) couldn’t 
A HOME-RUN 





What about 
the Pipes? 
KN important question, all right, 


which Ric-wil alone can answer 
to your complete satisfaction. For 





years ago our Engineers realized 
that the weight of pipes, coupled 
with their movement thru expansion 


Ric-wil 
Type DF 


showing multiple 
pipe support 
wedged between 
Base Drain sec- 
tions. Note Dry- 
pac insulating 
filler packed 
around pipes and 
how the Loc-liP 
Side Joint holds 
the two conduit 
sections to- 
gether with a 
water-tight joint. 


with a golf-club 


Even BABE RUTH couldn’t knock home runs with- 
out the right equipment. 


And a heating plant cannot be expected to do its best 
without the right kind of accessories. 


So give your customers the better value of In-Airid Air 
Valves. In-Airid is the only air valve 


—that is inside the section and 
beautifies the radiator. 











; and contraction, could not be suc- 


So Ric-wil Engineers designed the Ric-wiL in- 
dependent pipe support. Made of rust-proof 
cast iron, these supports rest entirely on the 
Base Drain. Thus the weight and strain from 
expanding, contracting and pounding pipes 
can not possibly be transmitted to the conduit. 








stall and require no special concrete work. 


Ric-wil Engineering Service makesRic-wiLinstal- 
lations easy and speedy.Write for specifications 
and Service Details of typical installations. 


THE RIC-WIL COMPANY 
1562 Union Trust Building Cleveland, Ohio 


Branches: New York - Boston + Baltimore - Atlanta + Chicago 
AGENTS I!N PRINCIPAL CITIES 


R REG. U. S. PAT, OFF / 


VYNOERGROUNO CONOUIT 














cessfully carried by the conduit itself. It was 
obvious that the bottom of the tile conduit 
—an inverted arch—was the weakest pos- 
sible type of construction to support a load. 





Ric-wil pipe supports are so designed that 
they take up practically no space inside 
the conduit—they do not in any way affect 
the conduit capacity. They are easy to in- 


—that must be installed by a steam 
fitter. 


—that cannot be stolen or tampered 
with. 





IN-AIRID —that vents a// the air from modern 
The invisible air valve steam radiators. 


In-Airid is just one item of a complete line of heating 
accessories which improve any heating job—old or new. 
Among these are: 


In-Airid Air Arco Packless 
Valves Valves 
(No. 1 for Steam) (No. 999 for Steam) 
(No. 2 for Vacuum) (No. 901 for Water) 
Airid Air Arco Damper 
Valves Regulators 


(No. 500 for Steam) (No. 800 for Water) 
(No. 510 Vac-Airid for Vacuum) (No. 905 for Steam) 
Arco Vent Valves 
(for mains and risers) 


AMERICAN RADIATOR COMPANY 


division of 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
40 WEST 40TH STREET, NEW YORK 








ARCO ACCESSORIES MAKE 





ANY HEATING/PLANT BETTER 













THE «| 
FIRED! 
ERA |} 


IS IN ¢ #4 
VOGUE 


Refrigerators, water 
heaters, clothes dry- 
ers, incinerators, fur- 
naces, boilers — in 
fact, all gas fired ap- 
pliances operate effi- 
ciently only when the 
proper pressure is at 
the burners. 


EMCO Gas Appli- 
ance Regulators con- 
trol the pressure and 
hold it constant at the 
burners. 

























= : 
Sy rages Mare ee 
VASM, Of 


Pittsburgh Equitable Meter Co. 


BRANCH OFFICES 


Kansas City, Mo. New York, N. Y. Dallas, Texas 
Tulsa, Okla. Chicago, fll. Los Angeles, Cal. 











Housten, Texas 
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keeps homes healthful . . . . 








THERMOIST UNIT 


A combined heater and humidifier. Sturdily constructed. 
Easily installed in houses both old and new. 


These units supply automatically the proper amount of 
humidity for health and comfort in the home. 


Proper Humidity Means 
Comfort—Health—Economy 





Write in for Complete Information 


FRANK E. WOODWARD CO. 
19 Friend Street BOSTON, MASS. 




















MODERN HEATING 


Evolutionary, 
different, new 
— the modern 
heating and vane 
, rst etter con- 

air <i pr: cealed heating 
ing equip- unit. 

ment for all Write for the 


buildings. Aeriet Booklet 
hir@) SYST 


Air-Way Electric par Corporation 
Heating Systems Division 
TOLEDO, OHIO 


Learn about 

the economies 
and advantages 
of this new and 


























“Main Office & Factories—Pittsburgh, Pe 


Seattle, Wash. Columbia. S. C. Salt Lake City, Utah 





IF you area 


Heating and Ventilating Engineer, 
you are entitled to a copy of this Atlas 
Junior Catalog No. 21 which is de 
voted entirely to our Regulating 
Valves and Devices. In which of the 
tollowing are you interested? 











(J Reducing Valves [Boiler Feed Water 

CJ Temperature Regu. Regulators _— 
lators 0 Swing Joint Fittings 

CJ Damper Regulators [] Bronze Unions 

(1 Pump Governors’ __[ Thermostats 

DC Float Valves C Balanced Valves 


TLAS VALVE COMPANY 
REGULATING VALVES FOR EVERY SERVICE 
281 South Street, Newark, N. J. 


a 























September, 1930 SCHOOL BUILDING REFERENCE NUMBER 














IRON BODY GATE VALVES 


SCREWED, FLANGED 


AND 


HUB END STYLES 


NON-RISING STEM 


AND 


O. S. and Y. PATTERNS 





ALSO MANUFACTURERS OF 


Cast and Malleable Iron Fittings 
Brass Valves and Fittings 


Illinois Malleable Iron Company 


1801 Diversey Parkway Chicago, Ill. 





























Today Demands More from a Boiler 


A few years ago, more or less, there was 
but little attention paid to the particular 
name on the boiler which was to be in- 
stalled in either the home or industrial 
building. 


Times have changed, however, and today 
Heating is an exact science. A heating 
boiler must be efficient, trouble-free and 
long lived. Today, when so much more 
is demanded of a boiler, the NAME 
counts. 


Johnston Boilers are thoroughly satisfy- 
ing to the builder—the installer—the 
owner—and the user. 


Johnston Boilers are built up to a stand- 
ard, never down to a price. Heating 
experts throughout the land find it good 
Have you a copy of our latest catalog? business to specify Johnston. 


JOHNSTON BROTHERS, INC., Ferrysburg, Mich. 


Box No. 360 BOILER SPECIALISTS FOR 65 YEARS 
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ENGINEERS’ SPECIFICATION INDEX 


AIR COMPRESSORS 


American Steam Pump Co., Battle 
Creek, Mi ‘ 
— « ssavcock Sales Co., Cleveland, 


Janette Mfg. Co., Chicago, II. 
Johnson Service Co., Milwaukee, Wis. 
Nash Engineering Co., So. Norwalk, Ct. 
Powers Regulator Co., Chicago, 1. 
AIR CONDITIONING APPARATUS 
ae ay Electric Appliance Co., Toledo, 
hio. 
American Air Filter Co., Louisville, Ky. 
American Blower Co., Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
a. & Babcock Sales Co., Cleveland, 
110. 
Carrier Engineering Corp., Newark, N. J. 
Grinnell Co., Providence, R. I. 
Johnson Service Co., Milwaukee, Wis. 
Lewis Corp., Minneapolis. Minn. 
New York Blower Co., Chicago, =. 
Niagara Blower Co., New York, x. 
Sturtevant Co., B. F., Hyde Park. 
Boston, Mass. 
U. S._ Blower & Heater Corp., 
apolis, Minn. 
U. S. Qzone Corp., Scottdale, Penn. 
AIR COOLING & DRYING SYSTEMS 
American Air Filter Co., Louisville, Ky. 
American Blower Co., Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
gr & Babcock Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 
Carrier Engineering Corp., Newark, N. 
Johnson Service Co., Milwaukee, Wis’ 
Modine Mfg. Co., Racine, Wis. 
National Regulator Co., Chicago, Il. 


Minne- 


New York Blower Co., Chicago, Ill. 

Sturtevant Co. B. F., Hyde Park, 
Boston, Mass. 

U. S. Blower & Heater Corp., Minne- 
apolis, Minn. 

AIR ELIMINATORS 

Bio? & Babcock Sales Co., Cleveland, 


Hoffman iS} ae Co., New York. 
Jas. P., Chicago, III. 
Sarco &. Inc., New Yor! 
Sterling Engineering Co., Milwaukee, Wis. 
AIR FILTERS 
American Air Filter Co., Louisville, Ky. 
American Blower Co., Detroit, Mich. 
Staynew Filter Corp., Rochester, N. Y. 
AIR SEPARATORS 
Bishop & Babcock Sales Co., Cleveland, 
Ohio. 
AIR WASHERS 
American Blower Co., Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
ae & Babcock Sales Co., Cleveland, 
Buffalo Forge Co., Buffalo, N.Y. 
Carrier Engineering Corp., Newark, N. J. 
New York pare Co., Chicago, | Ill. 
a Co., B. F., Hyde Park, Boston, 


ass, 

U. S. Blower & Heater Corp., 
apolis, Minn. 

BELTING 

Alexander Bros., Inc., Philadelphia, Pa. 

BELLOWS, METAL 

Cook Electric Co., Chicago, II. 

BLOWERS 

American Blower Co., Detroit, Mich. 

Bayley Blower Co., Milwaukee, Wis. 

—— & Babcock Sales Co., Cleveland, 


Ohi 
Buffalo Forge Co., Buffalo, N. Y. 
Lehigh Fan & Blower Co., Allentown, Pa. 


Minne- 


New York we Co., Chicago, 

a a Co., B. F., Hyde Park, Boston. 
ass. 

U. S._ Blower & Heater Corp., Minne- 


apolis. Minn. 


Wing Mfg. Co., L. J., New York. 
BLOWERS, FAN 
(See Fans, Supply & Exhaust). 


SOILER CEMENT 

Johns-Manville Corp., New York, N. Y. 

BOILER COMPOUNDS 

Federated Laboratories, Inc., 

BOILERS, COPPER 

The Stack Heater Co., Boston, Mass. 

BOILERS, HEATING, CAST-IRON, 
COAL BURNING 


American Radiator Co., New York, N. Y. 
Burnham Boiler Corp., Irvington, N. Y. 
Ninois Mlleable Iron Co., Chicago, Til. 
Newport Boiler Co., Chicago. Ill. 
Weil-McLain Co., Chicago, Il. 
Bot'FRS uFATING, DOWN-DRAFT, 

COAL BURNING 
American Radiator Co., New York, N. Y. 
Brownell Co., The, Dayton, Ohio. 
Coatesville Boiler Works. Phila., Pa. 
Kewanee Boiler Corp., Kewanee, Ml. 
Pacific Steel Boilers Corp., Waukegan, III. 
Stanwood Corporation. Cincinnati. O. 
Titusville Iron Wks. Co., Titusville, Pa. 
BOILERS, HEATING, GAS-FIRED 
American Radiator Co., New York, N. Y. 
Bryan Steam Corp., Peru, Ind. 


New York. 


— Wood Engineering Co., Detroit, 

ich 

BOILERS, HEATING, MAGAZINE 
FEED 


Newport Boiler Co., Chicago, Ill. 


BOILERS, HEATING, OIL-FIRED 
American Radiator Co., New York, N. Y. 
Wrownell Co., The, Dayton, Ohio. 
Bryan Steam Corp., Peru, Ind. 
Burnham Boiler Corp., Irvington, NZ. 
Coatesville Boiler Works, Phila., Pa. 
Fitzgibbons Boiler Co., Inc., New York. 
Frost Mfg. Co., Galesburg, II. 
Heggie-Simplex Boiler Co., Joliet, Il. 
Illinois Malleable Iron Co., Chicago, Tl. 
Johnston Bros. Inc., Ferrysburg, Mich. 
Kewanee Boiler Corp.. Kewanee, III. 
Monitor Boiler Co., Philadelphia, Pa. 
Pacific Steel Boiler Corp., Waukegan, IIl. 
Stanwood Corp., Cincinnati, a 
Titusville Iron Wks. Co., Titusville, Pa. 
Gar _— Engineering Co., Detroit, 


Mic 
Weil- McLain Co., Chicago, Tl. 
BOILERS, HEATING, STEEL, COAL- 
FIRED 


Brownell Co., The, Dayton, Ohio. 
Coatesville Boiler Wks., Coatesville, Pa. 
Fitzgibbons Boiler Co., Inc., New York. 
Frost Mfg. Co., Galesburg, Til. 
Heggie-Simplex Boiler Co., Joliet, Ml. 
Johnston Bros., Inc., Ferrysburg, Mich. 
Kewanee Boiler Corp., Kewanee, III. 
Monitor Boiler Co., Philadelphia, Pa. 
Pacific Steel Boilers Corp., Waukegan, Il, 
Stanwood Corporation, Cincinnati, O. 


BOILERS, POWER 

Coatesville Boiler Works, Phila., Pa. 
Fitzgibbons Boiler Co., Inc., New York. 
Frost Mfg. Co., Galesburg, Ill. 
Stanwood Corporation, Cincinnati, O. 
Titusville Iron Wks. Co., Titusville, Pa. 


CIRCULATORS, WATER 
Janette Mfg. Co., Chicago, Ill. 


COILS, PIPE 
Bayley Blower Co., Milwaukee, Wis. 
Buffalo Forge Co., Buffalo, , a 


Crane Co., Chicago, Tl 
Whitlock Goil Pipe Co., Hartford, Conn. 


CONDENSERS 

Davis Engineering Corp., New York. 

Frank Heater & Engineering Co., O. E., 
Buffalo, N. Y. 

Ross Heater & Mfg. Co.. Buffalo, N. Y. 

Schutte & Koerting Co., Philadelphia, Pa. 

Whitlock Coil Pipe Co., Hartford, Conn. 


CONDENSERS FOR REFRIGER- 
ATORS, COPPER 


Wolverine Tube Co., Detroit, Mich. 


CONDUITS, UNDERGROUND PIPE 


Johns-Manville Corp., New York, N. Y. 
Ric-wiL, Co., The, Cleveland, Ohio. 


CONVERTERS, HOT WATER 

Tavis Engineering Corp., New wey 

Frank Heater & Engineering Co., O. E., 
Buffalo, N. Y. 

Ross Heater & Mfg. Co., Buffalo, N. Y. 

Whitlock Coil Pipe Co., "Hartford, Conn. 


COOLERS, AIR 

Alberger Heater Co., f 

Frank Heater & Engineering Co., 
Buffalo, N. Y. 


COOLERS, OIL 

Davis Engineering Come. , New York. 
Ross Heater & Mfg. Buffalo, N. Y. 
Schutte & Koerting Co., ° philadelphia, Pa. 
Whitlock Coil Pipe Co., Hartford, Conn. 


COOLING TOWERS & PONDS 
Buffalo Forge Co., owe me. 
Ross Heater & Mfg. Buffalo, N. Y. 
Schutte & Koerting Co., ° Philadelphia, Pa. 


COVERING, BOILER, PIPE, ETC. 

Crane Co., Chicago, Ill. 

— Insulating & Mfg. Co., Alexan- 
dria 

Johns-Manville Corp., New York, N. Y. 

Mineral Felt Insulating Co.. Toledo, O. 

Ric-wiL Co., The, Cleveland, Ohio. 


DAMPER REGULATORS 
(See Regulators, Damper) 


DAMPERS, DUCT 
National Regulator Co., Chicago, Ill. 


DEHUMIDIFYING APPARATUS 
American Blower Co., Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
~~ & Babcock Sales Co., Cleveland, 


Buffalo. Forge Co., Buffalo, N. Y. __ 

Carrier Engineering Corp., Newark, NJ. 

Johnson Service Co., Milwaukee, Wis. 

New York Blower Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 


Buffalo, N. Y. 
oO. E., 


U. S. Blower & Heater Corp., Minne- 
apolis. Minn. 

Wing Mfg. Co., L. J., New York. 

DISTILLERS (WATER) 


Davis Engineering Corp., New = 
Ross Heater & Mfg. Co.. Buffalo, N. Y. 
Schutte & Koerting Co., Philadelphia. Pa. 


DRAFT APPLIANCES, MECHANICAL 


American Blower Co., Detroit, Mich. 
Ravley Blower Co., Milwaukee. Wis. 
Buffalo Forge Co.. Buffalo, N. Y 


National Regulator Co., 


Chicago, Ill. 


New York Biower Co., ‘Chicago, Til. 


Sturtevant Co., B. 
Boston, Mass. 
U. S. Blower & Heater 

apolis, Minn. 


Corp., 


F., Hyde Park, 


Minne- 


Wing Mfg. Co., L. J., New York. 


DRYING SYSTEMS 


(See Air Cooling & Drying Systems). 


DUST COLLECTING SYSTEMS 


American Air Filter Co., Louisville, Ky. 
Bayley Blower Co., Milwauk 
Bishop & Babcock Sales Co., Cleveland, 


Buffalo, 


hio. 
Buffalo Forge Co., 


DUST COLLECTORS 
American Blower Co., 


ee, 


N. ¥. 


Buffalo Forge Co., Buffalo, N. 


Carrier Engineering one. , Newark, N. 
F., Hyde Park, 


Sturtevant Co., B 
Boston, Mass. 


ENGINES, STEAM 
American Blower Co.. 


Frost Mfg. Co., 


Sturtevant Co., 
Boston, Mass. 


EQUALIZING LOOPS 


Oo. 


is. 


Detroit, Mich. 


Detroit, Mich. 
Brownell Co., The, Dayton, Ohio. 
Galesburg, Il. 

Stanwood Corp., Cincinnati, 
B. F., Hyde Park, 


Hoffman Specialty Co., New York. 
York. 


Sarco Co., Inc., New 


EVAPORATORS, BOILER FEED 
MAKE-UP 


Buffalo Forge Co., 


EXHAUST HEADS 
Aeolus Dickinson, 
Crane Co., Chicago, 


Tilinois Engineering Co., Chicago, Ill. 


Buffalo, N. 
Davis Engineering Corp., New York. 

Ross Heater & Mfg. Co., Buffalo, N. Y. 
Schutte & Koerting Co., Philadelphia, Pa. 


Oberg, Til. 


Y. 


Kieley & Mueller, Inc., New York. 


McAlear Mfg. Co., Ch 
Sturtevant Co., B. F., 
Boston, Mass. 


icago, Ill. 
Hyde Park, 


EXHAUST FANS & SYSTEMS 


American Blower Co., 


Buffalo Forge Co., Buffalo, 


Y. 
Lehigh Fan & Blower Co., Allentown, Pa. 
F., Hyde Park, 


U. S.. Blower & Heater Corp., 


Sturtevant Co., B. 
Boston, Mass. 


apolis, Minn. 
Wing Mfg. 


EXPANSION JOINTS 


N. 


Co., L. J., New York. 


Alberger Heater Co., Buffalo, N. 


Badger & Sons Co., E. B., 


mm... “Go. ., Chicago, Il. 
Hornung, J 
Tilinois Engineering Co., 


Ross Heater & Mfg. 


FANS, CENTRIFUGAL 
American Blower Co., 


C., Chicago, Iil. 
Chicago, M11. 

Lehigh Fan & Blower Co. ‘ —., Pa. 
Buffalo, 
Webster & Co., Warren, Camden, 


io. 
Buffalo Forge Co., Buffalo, N. Y. 
New York Blower Co., Chicago, 


Sturtevant Co., 
Boston, Mass. 


apolis, Minn, 


Wing Mfg. Co., L. J., New York. 


FANS, DISC 


American Blower Co., Detroit, Mich. 
Milwaukee, 
— & Babcock Sales Co. , Cleveland, 


Ohi 
Buffalo. Forge Co., Buffalo, N. Y. 
New York Blower =. , Chicago, Tl. 
, Hyde Park, 


Bayley Blower Co., 


Sturtevant Co., 
Boston, Mass. 


Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
— & Babcock Sales Co., Cleveland, 


Minne- 


x 
Boston, Mass. 
= Station Steam Go. » Detroit, 


N . 


N. J. 


Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 


“=r & Babcock Sales Co., Cleveland, 


Ill. 
F., Hyde Park, 
U. S. Blower & Heater Corp., Minne- 


Wis. 


Wing Mfg. Co., L. J., New York. 


FANS, MULTI-BLADE 


American Blower Co., Detroit, 
Bayley Blower Co., Milwaukee, 
cep & Babcock Sales Co., Cleveland, 


e# 


hio. 


Ruffalo Forge Co., Buffalo, N. 
Lehigh Fan & Blower Co., Allentown, Pa. 
Chicago, 11. 
F., Hyde Park, 


U. S. Blower & Heater Corp., Minne- 
L. J., New York. 


New York Blower Co., 
Sturtevant Co., 
Boston, Mass. 


apolis, Minn. 
Wing Mfg. Co., 


FANS, PROPELLER 
American Blower Co., 


Ohio. 
Buffalo Forge Co., 


Hartzell Propeller Co., 
Modine Mfg. Co., 
New York Blower Co., 
Sturtevant Co., B. 
Boston, Mass. 


Wing Mfg. Co., T.. J.. 
Young Radiator Co., 


a @ 


Mich, 
Wis. 


Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
ee & Babcock Sales Co., Cleveland, 


Buffalo, N. 
Emerson Electric Mfg. Co., St. Louis, Mo. 
Piana, Ohio. 

Racine. Wis. 
Chicago, TIl. 
F., Hyde Park, 


New York. 
Racine, Wis. 


FANS, STEEL PLATE 

American Blower Co., Detroit, Mich, 

Bayley Blower Co., Milwaukee, Wis. 

=. & Babcock Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 
Lehigh Fan & Blower Co., Allentown, Pa, 


New York Blower Co., hicago, C 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 

FEEDERS, BOILER 

Kieley & Mueller, Inc., New York, 


McAlear Mfg. Co., Chicago, Ill. 
McDonnell & Miller, Chicago, Il, 
The Stack Heater Co., Boston, Mass, 
Watts Regulator Co., Lawrence, Mass. 


FEEDERS, WATER, STEAM BOILER 


Kieley & Mueller, Inc., New York, N. Y, 
McDonnell & Miller, Chicago, Il. 


FILTERS, (AERATING) J 
Davis Engineering Corp., New York. 


FILTERS, FEED-WATER 
Davis Engineering Corp., New York. 


FITTINGS, ACID RESISTING 
Crane Co., Chicago, Ill. 


FITTINGS, PIPE, FLANGED 
Crane Co., Chicago, Ill. 

Grinnell Co., Providence, R. I 

Illinois Malleable Iron Co., Chicago, Ml, 


FITTINGS, PIPE, SCREWED 


Crane Co., Chicago, Ill. 
Grinnell Co., Providence, R. I. 
Illinois Malleable Iron Co., Chicago, Ill, 


FLANGES 


Crane Co., Chicago, III. 
Illinois Malleable SM, Co., Chicago, Ill. 
Jenkins Bros., New York. 


GASKETS, ASBESTOS 


Crane Co., Chicago, Il. 

Goetze Gasket & Packing Co., 
Brunswick, N. J. 

Jenkins Bros., New York. 

Johns-Manville Corp., New York, N. Y. 


GASKETS, METALLIC 

Crane Co., Chicago, IIl. 

Goetze Gasket & Packing 
Brunswick, N. J. 

Jenkins Bros., New York. 

GASKETS, coos 

Crane Co., Chicago, Ill. 

Goetze Gasket rs Packing Co., New 
Brunswick, N. 

Jenkins Bros., New York. 

GAUGE BOARDS 

“—. & Babcock Sales Co., Cleveland, 


Maca” & Co., Jas. P., Chicago, II. 


GAUGE GLASSES 
Crane Co., Chicago, Ill. 
Jenkins Bros., New York. 
GAUGES, ALTITUDE 


American Radiator Co., New York, N 
Bristol Co., ~~ = Waterbury, = 
Marsh & Go. .. Jas. P., Chicago, II. 
Mercoid Pa Chicago, Ill. 


GAUGES, COMBINATION PRES- 
SURE AND ALTITUDE 


Bristol Co., Waterbury, Conn. 
Marsh, Jas. P., Chicago, Ill. 
Bristol Co.. Waterbury, Conn. 
Mercoid Corp., Chicago, IIl. 


GAUGES, DRAFT 

Bristol Co., The, Waterbury, Conn. 
Marsh & Co., Jas. P., Chicago, III. 
GAUGES, HYDRAULIC 


Bristol Co., The, Waterbury, Conn. 
Marsh & Co., Jas. P., Chicago, Ill. 
Mercoid Corporation, Chicago, III. 


GAUGES, PRESSURE 


American Radiator Co., New York, N. Y. 
— & Babcock Sales Co. : Cleveland, 


Ohi 
Bristol. “Co. ‘ 


New 


Co., New 


The, Waterbury, Conn. 
Crane Co., Chicago, Il. 
Hoffman Specialty Co., New York. 


Illinois pageneeens Co., Chicago, IIl. 

Marsh & Jas. P., Chicago, 

Mercoid corporation, Chicago, Tl. 

oe quitable Meter Co., Pitts 
u 

Sterling Engineering Co., Milwaukee, Wis. 


GAUGES, VACUUM 


American Radiator Co., New York, N. Y. 
Bishop & Babcock Sales Co., Cleveland, 


Ohio. 
Bristol. ‘Co., PB oorecngag Conn. 
Crane Co., Chicago, III. 
Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Ill. 
Marsh & Co., Jas. P., Chicago, Il. 
Mercoid Corporation. Chicago, Il. 
Sterling Engineering Co., Milwaukee, | Wis 
Webster & Co., Warren, Camden, N. 
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PeerVent Service is Valuable 


N connection with the planning and installation of the 
PeerVent System, PeerVent Engineers give every 
possible service to Engineers and Architects. Every in- 
stallation has individual engineering attention based on 
PeerVent’s long experience, to obtain the lowest cost 
consistent with economical operation. 


Take advantage of this excellent service and benefit 


iA ME fe ' (f > 2 : 
<a from PeerVent’s many years of experience in the heat- 


OS FILED INE ing and ventilation field. As you know, PeerVent was the 


...| pioneer in Unit Ventilation. The first PeerVent, built 


19 years ago, was then based on 22 years of experience. 
The PeerVent System gives perfect results in connec- 
tion with any high pressure, vapor, vacuum, gravity or 
modulation steam heating system. 





t PeerVent Engineers will gladly furnish estimates and 
cooperate in the preparation of specifications. 


PEERVENT 


eee 


PEERLESS UNIT VENTILATION Co., Inc. 
BRIDGEPORT, CONNECTICUT 


Pioneers in Unit Ventilation 


Resident Engineers in Principal Cities from Coast to Coast 
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GAUGES, VACUUM (COMPOUND) 
pice & Babcock Sales Co., Cleveland, 
110. 
Bristol Co., The, Waterbury, Conn. 
Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Ill. 
Marsh & Co., Jas. P., Chicago, Il. 
Mercoid Corporation, Chicago, Til. 
Sterling Engineering Co., Milwaukee. Wis. 
Webster & Co., Warren, Camden, N. J. 


GAUGES, VOLUME 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa, 


GAUGES, WATER 

Bristol Co., The, Waterbury, Conn. 
Crane Co., Chicago, q 

Marsh & Co., Jas. P., Chicago, Ill. 
Mercoid Corporation, Chicago, Ill. 
The Stack Heater Co., Boston, Mass. 


GENERATOR COOLING SYSTEMS 
American Air Filter Co., Louisville, Ky. 
American Blower Co., Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
—— & Babcock Sales Co., Cleveland, 


Bufrels: Forge Co., Buffalo, N. Y. 

Schutte & Koerting Co., Philadelphia, Pa. 

Sturtevant Co., B. F,, yde Park, 
Boston, Mass. 


GOVERNORS (PUMP) 

Atlas Valve Co., Newark, 

“— & Babcock Sales Wy Cleveland, 

hio. 

Crane Co., Chicago, Ill. 

Kieley & Mueller, Inc., New York. 
Marsh & Co., Jas. P., Chicago, TIIl. 
Watts Regulator Co., Lawrence, Mass. 
Webster & Co., Warren, Camden, N. J. 


GRATES, DUMPING 

Fitzgibbons Boiler Co., Inc., New York. 
Kewanee Boiler Corp., Kewanee, IIl. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, ROCKING 


Kewanee Boiler Corp., Kewanee, III. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, SHAKING 

Fitzgibbons Boiler Co., Inc., New York. 
Kewanee Boiler Ccrp., Kewanee, III. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, SHAKING AND DUMPING 
Frost Mfg. Co., Galesburg, III. 
Kewanee Boiler Corp., Kewanee, III. 
Stanwood Corp., Cincinnati, Ohio. 


GRATES, SHAKING, CIRCULAR 
Fitzgibbons Boiler Co., Inc., New York. 


GRATES, STATIONARY 

Fitzgibbons Boiler Co., Inc., New York, 
Frost Mfg. Co., Galesburg, Il. 
Stanwood Corp., Cincinnati, Ohio. 


HEAT CABINETS 
(See Radiators, Cabinet and Concealed) 


HEATERS, AIR, FAN SYSTEM 


Aerofin Corp., Newark, N. J. 
American Blower Co., Detroit, Mich. 
Bayley Blower Co., Milwaukee, Wis. 
Bishop & Babcock Sales Co., Cleveland, 


Ohio 
Buffalo Forge Co., Buffalo, N. Y. 
Modine Mfg. Co., Racine, Wis. 
New York Blower Co., Chicago, Ill. 
Sturtevant Co. i B. F., Hyde Park, 


Boston, 
Wing Mfg. Co, L . J., New York. 
Racine, Wis. 


Young Radiator Co., 

HEATERS, DOMESTIC WATER 
Alberger Heater Co., Buffalo, N. Y. 
American Radiator Co., New York, N. Y. 
Crane Co., Chicago, 


In. 
Davis Engineering Corp., New York. 
Frank Heater & Engineering Co., O. E 


Buffalo, N. Y. 
Illinois Malleable Iron >. Chicago, II. 
Kewanee Boiler Co Kewanee, Til. 
ae Water eaters, Inc., New 


N. Y. 
Modine’ Mfg. Co., 
Monitor Boiler Co., Rcnitacienia, Pa. 
Patterson-Kelley Co., New York. 
Ross Heater & Mfg. Co., Buffalo, N. Y. 
The Stack Heater Co., Boston, Mass. 
Weil-McLain Co., Chicago, Il. 
Whitlock Coil Pipe Co., Hartford, Conn. 


nena. FEED WATER, 
(CLOSED) 


Alberger Heater Co., Buffalo, N. Y. 
Davis Engineering Gorp. » New York. 
Frank Hester & Engineering Co., O. E 


Y. 
3.3 Galesburg, 


Frost Mf 
Illinois Malleable Iron Co., _— Ti. 
Keema eg Co., New Yo 


Ross Heater & Mfg. Co.. Buffalo, N. Y. 
Schutte & Koerting Co., Philadelphia, Pa. 
Stanwood Corp., Cincinnati, Ohi 0. 
a. Rs Heater Co., Boston, Mass. 
ts Regulator Co., Lawrence, Mass. 
Whitlock Coil Pipe Co., Hartford, Conn. 


HEATERS, FEED WATER (OPEN) 


Frost Mfg. Co., Galesburg, Ill. 
Stanwood Corp., Cincinnati, Ohio. 


HEATERS, FUEL-OIL 
Alberger Heater Co., Buffalo, N. Y. 





Davis Engineering Corp., New York. 

Electrol, Inc., St. Louis, Mo. 

Frank Heater & Engineering Co., O. E., 

Buffalo, N. Y. 

Gar Wood Engineering Co., Detroit, 
ich. 

Patterson-Kelley Co., New York. 

Ross Heater & Mfg. Co., Buffalo, N. Y. 

Schutte & Koerting Co., Philadelphia, Pa. 

The Stack Heater Co., Boston, Mass. 

Whitlock Coil Pipe Co., Hartford, Conn. 

HEATERS, UNIT 

— Electric Appliance Co., Toledo, 
110, 

Bayley Blower Co., Milwaukee, Wis. 

Bishop & Babcock Sales Co., Cleveland, 


Ohio. 
Buffalo” Forge Co., Buffalo, N. Y. 
McQuay gg Corp., Chicago, Il. 
Modine Mfg. Racine, Wis. 
Nelson Corp., Gelnan, The, Moline, Ml. 
New York Blower Co. , Chicago, Il. 
Peerless Unit Ventilation Co., Inc., 
Bridgeport, Conn. 
Sturtevant Co., B. F., Hyde Park, 
Boston, Mass, 
Wing Mfg. Co., J., New York. 
Wolverine Tube Eo, 3 Detroit, Mich. 
Young Radiator Co., Racine, Wis. 


HEATERS, UNIT GAS FIRED 
General Gas Light Co., Kalamazoo, Mich. 
HEATING SYSTEMS, GAS 

Jas. B. Clow & Sons, Chicago, Il. 


sa ig Wood Engineering Co., Detroit, 

ich 

HEATING SYSTEMS, ae 

Barnes & Jones, Boston, Mass. 

=“ & Babcock Sales -_ Cleveland, 
io. 


Hoffman Specialty Co., New Yor 
Illinois Engineering Co., tan. Til. 
McAlear Mfg. | phieato. Tl. 

Marsh & Co., Chicago, Til. 
Sarco Co., _ y * York. 
Sterling Engineering Co., Milwaukee, Wis. 
Webster & Co., Warren, Camden, N. J 


HEATING SYSTEMS, rong 


Barnes & Jones, Boston, 
—~ & Babcock Sales = wOherdand, 


Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Ii. 
Marsh & Co., Jas. P., icago, 


McAlear Mfg. Co., Chicago, Ill. 

Sarco Co., Inc., New York. 

Simplex Heating Specialty Co., Inc., 
Lynchburg, Va. 

Sterling Engineering Co., Milwaukee, Wis. 

Vapor Engineering Co., New York. 

Webster & Co., Warren, Camden, N. J. 


HEATING SYSTEMS, WATER 


American Radiator Co., New York, N 
Bishop & Babcock Sales Co., Cleveland, 


hio. 
Grinnell Co., Providence, R. I. 
Hornung, J. C., Chicago, Ml. 
Ross Heater & Mfg. Co., Buffalo, N. Y. 
The Stack Heater Co., Boston, Mass. 


HUMIDIFIERS 


American Air Filters Co., Louisville, Ky. 
Bayley Blower Co., Milwaukee, Wis. 
er 4 & Babcock Sales Co., Cleveland, 
io. 
Buffalo Forge Co., Buffalo, N. Y. 
Carrier Engineering Corp., Newark, N. J. 
Grinnell Co., Providence, 
Tahnson Service Co., Milwankee, Wis. 
Lewis Corp., Minneapolis, Minn. 
National Regulator Co., Chicago, Il. 
Sturtevant Co., B. F., Hyde Park, 


Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 
Woodward Co., Frank E., Boston, Mass. 


HUMIDITY CONTROL 


American Air Filter Co., Louisville, Ky. 
Bayley Blower Co., Mil waukee, Wis. 
~~ & Babcock Sales Co., Cleveland, 


hio. 
Carrier Engineering Corp., Newark, N. J. 
Grinnell Co., Providence, 
Johnson Service Co., Milwankee, Wis. 
Lewis Corp., Minneapolis, Minn. 


National Regulator C Chicago, Tl. 

Powers Regulator Co. . Chicago, Til. 

INSTRUMENTS, ELECTRIC 
MEASURING 


Bristol Co., The, Waterbury, Conn. 
INSTRUMENTS, INDICATING AND 
RECORDING 
Bristol Co., The, Waterbury, Conn. 
Marsh & Co., Jas. P. Chicago, Il. 
Mercoid Corporation, Chicago, Il. 
INSULATION, BOILER, PIPE, 
(See Covering, Boiler, Pipe, etc.) 


INSULATION, BUILDING 
Celotex Co., Chicago, Ill. 
Flax-li-num Insulating Co., 


ETC. 


St. Paul, 


Minn, 

General Insulating & Mfg. Co., 
dria, Ind. 

Insulite Co.. Minneapolis, Minn. 

Johns-Manville Corp., New York, N. Y. 


KETTLES, COPPER 

Radger & Sons Co., E. B., Boston, Mass. 
MECHANICAL DRAFT APPLIANCES 
(See Draft Appliances, Mechanical) 
METALS, he eg 

Chace Valve Co... W Detroit, Mich. 
METERS, CONDENSATION 

Central Station Steam Co., Detroit, Mich. 


Alexan- 


METERS, FEED WATER 
Central Station Steam Co., Detroit, Mich. 


METERS, PITOT TUBE 
Buffalo Forge Co., Buffalo, N. Y. 


METERS, WATER, GAS, OIL & AIR 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 

MOTORS (ELECTRIC) 

Baldor Electric Co., St. Louis, Mo. 


Century Electric Co., St. Louis, Mo. 
Emerson Electric Mfg. Co., St. Louis, 


Mo. 
Janette Mfg. Co., Chicago, Ill. 
Ohio Electric Mfg. Co., Cleveland, O. 
Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 


NOZZLES, SPRAY 


Bayley Blower Co., Milwaukee, Wis. 
a = 4 & Babcock Sales Co., Cleveland, 


Bufralo’ Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., Newark, N. | 

Schutte & Koerting Co., Philadelphia, x 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 


OIL BURNERS 
aa “anal Engineering Co., Cedar Rapids, 


Blectrol Inc., . Re Mo. 

Johnson Co., Oakland, Cal. 
Petroleum tices’ a Power Co., New York 
Silent Automatic Corp., Detroit, Mich. 


OIL BURNER EQUIPMENT 


Buffalo Forge Co., Buffalo, N. Y. 
Cook Electric Co., Chicago, Il. 
Hornung, J. C., Chicago, Il. 

Janette Mfg. Co., Chicago, IIl. 
Johnston Bros., Inc., Ferrysburg, Mich. 
Schutte & Koerting Co., Philadelphia, Pa. 


OIL BURNER IGNITION AND 
CONTROL EQUIPMENT 


McAlear Mfg. Co., Chicago, Il. 

McDonnell & Miller, Chicago, Til. 
Mercoid Corporation, Chicago, Ill. 

Penn eae Switch Co., Des Moines, 


Tow 
Penn = Control Co., Philadelphia, Pa. 
Time-O-Stat Controls Co., Elkhart, Ind. 
White Mfg. Co., St. Paul, Minn. 


OZONE APPARATUS 


United States Ozone Co. of America, 
Scottdale, Pa. 


PIPE BENDING 


Badger & Sons Co., E. B., Boston, Mass. 
Crane Co., Chicago, Ill. 
Grinnell Co., Providence 
Whitlock Coil Pipe Co., Hetitard, Conn. 


PIPE, CAST-IRON 
American Radiator Co., New York. 


PIPE HANGERS 


Crane Co., Chicago, Ill. 
Grinnell Co., Providence, R. I. 


PIPE — & CUTTING 
MACHINES 


Crane aa Chicago, Il. 


PIPE, STEEL 


Crane Co., Chicago, Il. 
National Tube Co., Pittsburgh, Pa. 


PRESSURE REDUCING VALVES 
(See Regulators, Pressure). 


PUMPS, CENTRIFUGAL 


American . Pump Co., 
Creek, 
Nash Engineering Co., So. 


PUMPS, 
HEAT 


Battle 
Norwalk, Ct. 
CENTRIFUGAL, VACUUM 

ING 


American Steam Pump Co., 

Creek, Mich. 
Ames Pump Co., New York. 
Hoffman Specialty Co., New York. 
Nash Engineering Co., So. Norwalk, Ct. 
Skidmore Corp., Chicago, Ill 


Battle 


PUMPS, CONDENSATION 

American Steam Pump Co., 
Creek, Mich. 

Ames Pump Co., New York. 

Decatur Pump Co., Decatur, Ill. 

Hoffman Specialty Co. , New York. 

Nash Engineering Co. “* 6 Norwalk, Ct. 

Skidmore Corp., Chic Til. 

Sterling Engineering Con ; ° Milwaukee, Wis. 


Battle 


PUMPS, OIL 
Janette Mfg. Co., Chicago, Il. 


PUMPS, SUMP 


American Steam Pump Co., Battle 
Creek. Mich. 
Janette Mfg. Co., Chicago, Ml. 


Nash Engineering Co., So. Norwalk, Ct. 





—, 
—— 





PUMPS, TURBINE 

Ames Pump Co., New York. 

Decatur Pump Co., Decatur, Il. 

Nash Engineering Co., So. Norwalk, Ct, 


PUMPS, VACUUM 

American Steam Pump Co., 
Creek, Mich, 

Ames Pump Co., New York. 

Janette Mfg. Co., Chicago, Ill. 

Nash Engineering Co., So. Norwalk, Ct. 

Skidmore Corp., Chicago, Il. 


Battle 


RADIATION, LIGHT WEIGHT, 
NON FERROUS 


American Radiator Co., New York. 

McQuay Radiator Co., Chicago, Ill, 

The Herman Nelson Corp., Moline, Il. 

Winchester Repeating Arms Co., New 
Haven, Conn, 

Young Radiator Co., Racine, Wis. 


wag Ld ENCLOSURES AND 
SHIELD 


McQuay nll Corp., Chicago, II. 


RADIATOR HANGERS 


American Radiator Co., New York, N. Y, 
Grinnell Co., Providence, I. 
Hartmann Co., Charles, Brooklyn, N. ¥. 
Healy-Ruff Co. » St. Paul, Minn. 
Kewanee Boiler Corp., Kewanee, Il. 
McAlear Mfg. Co., Chicago, Il. 


RADIATOR TUBES, COPPER 
Wolverine Tube Co., Detroit, Mich. 


RADIATORS, CABINET AND 
CONCEALED 


— Electric Appliance Co., Toledo, 
1io. 
ri Radiator Co., Long Island City, 


McQuay Radiator Corp., Chicago, II. 
Modine Mfg. Co., Racine, Wis. 
Nelson Corp., Herman, The, Moline, Il. 
Young Radiator Co., Racine, Wis. 


RADIATORS, CAST-IRON 

American Radiator Co., New York, N. Y. 
Burnham Boiler Corp., Irvington, N, Y. 
Crane Co., Chicago, III. 

Kewanee Boiler Corp., Ronee, Ill. 
Modine Mfg. Co., Racine, Wi 

Nelson Corp., Herman, The, Moline, Mil. 


RADIATORS, GAS-FIRED 


American Radiator Co., New York, N. Y. 
Jas. B. Clow & Sons, Chicago, II. 


RADIATORS, VERTICAL FIN 
Wolverine Tube Co., Detroit, Mich. 


RECEIVERS, AIR 


Brownell Co., The, Dayton, Ohio. 
Frost Mfg. Co., Galesburg, Il. 

Vapor Engineering Co., New York. 
Whitlock Coil Pipe Co., Hartford, Conn. 


RECEIVERS, CONDENSATION 
Crane Co., Chicago, Il, 

Tllinois Engineering Co., Chicago, III. 
McAlear Mfg. Co., Chicago, Il. 

The Stack Heater Co., Boston, Mass. 
Vapor Engineering Co., New York. 
Whitlock Coil Pipe Co., Hartford, Conn. 


REGULATORS, BOILE Er D 


Atlas Valve Co., Newark, N. 

Kieley & Mueller, Inc., ‘New Tork. 
McAlear Mfg Co., icago, II. 
McDonnell & Miller, Chicago, Il. 

The Stack Heater Co., Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 


REGULATORS, DAMPER 


American Radiator Co., New York, N. Y. 
Atlas Valve Co., Newark, N. J. 
Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Il. 
Johnson Service Co., Milwaukee, Wis. 
Kieley & Mueller, Ins. ., New York. 
McAlear Mfg. 3p Chicago, Ill. 
Marsh & Co., J Chicago, II. 
National Regulator oS Chicago, Il. 
Powers Regulator Co., * Chicago, 1 
Sarco Co., Inc., New’ York. 
Simplex Heating Specialty Co., 
Lynchburg, Va. 
The Stack Heater Co., Boston, Mass. 
Sterling Engineering Co., Milwaukee. Wis. 
Watts Regulator Co., Lawrence, Mass. 
White Mfg. Co., St? Paul, Minn. 


Inc., 


REGULATORS, GAS ; 
Pittsburgh Equitable Meter Co., Pitts 
burgh, Pa. 


REGULATORS, PRESSURE 


Atlas Valve Co., Newark, N. J. 
Bishop & Babcock Sales ‘Co., Cleveland. 


Bristol ee an renee, Conn. 


Crane age — = 
Hornung, J. o hous " 
Illinois Engineering Co., * . TH. 


Jenkins Bros., New York. 
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Counts.... 


Not Only Who Uses Badger Joints 
But What They Say About Them 


In one column is a partial list of users or specifiers of Badger Self-Equal- 


E. B. BADGER & SONS 


COMPANY 
67 Pitts Street Boston, Mass. 


Atlanta, Ga., Red Rock Bldg. 
Charlotte, N. C., 1408 Independence Bldg. 
Chicago, Ill., 2831 S. Parkway 

Cincinnati, Ohio, Union Trust Bldg. 
Cleveland, Ohio, Guardian Bldg. 

Detroit, Mich., 402 Ford Bldg. 

Houston, Tex., 1308 Sec.Nat.Bk.Bldg. 
Indianapolis, 823 Occidental Bldg. 

Kansas City, Mo., 1336 Oak Street 

Los Angeles, Cal., 517 Hollingsworth Bldg. 
Minneapolis, Minn., 732 Build. Exch. 
Montreal, Que., Can. Cement Bldg. 

New Orleans, La. 419 Maritime Bldg. 

New York, N. Y., 271 Madison Ave. 
Philadelphia, Pa., 1500 Walnut St., Room 901 
Pittsburgh, Pa., Union Trust Bldg. 

Salt Lake City, Utah, Kearns Bldg. 

San Francisco, Cal., Sharon Bldg. 

Seattle, Wash., 415 Lenora St. 
St. Louis, Mo., 3605 Laclede Ave. 





izing Expansion Joints. 


It’s a short list, to be sure, but indicative. 


In the other column are several significant comments by some of these 


users. 
joints. 


Each covers one or more of the outstanding features of these 


If such companies as these find it advisable to buy Badger Joints not 
once but again and again, would it not be advisable for you, too, to buy 


them for your steam lines? 


N. Y. Steam Corporation 

Milwaukee Electric Railway & Light Co. 
Lewis Jones, Inc., Overbrook, Pa. 
Lockwood Greene & Co. 

Stone & Webster, Inc. 

Grinnell Co., Inc. 

New York Edison Co. 

Byllesby Eng. & Management Corp. 

B. D. Simmons, Inc. 

The Texas Company 

Edison Electric Illuminating Co. of Boston 
Georgia Power Company 

Du Pont Engineering Company 

Gulf Refining Company 

Ford Motor Company 

Allegheny County Steam Lighting Co. 
Spokane Central Heating Co. 


Badger Self-Equalizing Joints are made in two 
types: welding-end up to 20”, and flanged-end 
up to 30” in diameter. Larger sizes on order. 





From One User 


“The only character of joint suitable for use 
in New York City is one that shall never re. 
quire packing and which for our purpose is a 
most vital matter as continuity throughout 
the year is essential.” 


From Another User 


“The Badger Expansion Joints... have, up to 
the present time, been subjected to a maximum 
steam pressure of 190-lb. gauge. Under this 
condition the joints have been tight and 
caused us no trouble.” 


From Still Another User 


“The outstanding reasons for the use of these 
expansion joints (Badger-Monel lined) are 
the elimination of packing costs, service inter- 
ruptions caused by expansion joint mainten- 
ance and steam leakage. 


Standard Badger Joints are available for pres- 
sures up to 200 lbs. and for line movements 
up to 6”, 


Special Joints for special service. 


























160 





HEATING AND VENTILATING 





September, 1930 








Johnson Service Co., Milwaukee, Wis. 
Kainer & Company, Chicago, Il. 
Kieley & Mueller, Inc., New York. 
Lytton Mfg. Corp., Franklin, Va. 
—— Mfg. Co., ienp. I). 
Marsh & Co., Jas. Chicago, Ml. 
National Regulator és? , Chicago, Il. 
Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 
Powers Regulator Co., Chic Til. 
Schutte & Koerting Co., Phila hie, Pa. 
The Stack Heater Co., Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 


REGULATORS, TEMPERATURE 
(See Temperature Control) 


REGULATOR, WATER 


Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 


SEPARATORS, OIL 
we & Babcock Sales Co., Cleveland, 


Crane Co. » Chicago, Il. 

Iilniois Engineering Co., Chicago, 11. 
McAlear Mfg. Co., Chicago, Ill. 
Patterson-Kelley Co., New York. 
Schutte & Koerting Co., Philadelphia, Pa. 
Webster & Co., Warren, Camden, N. J 


SEPARATORS, STEAM 
ow 4 & Babcock Sales Co., Cleveland, 


Crane Co., Chicago, Ill. 
Tllinois Engineering Co., Chicago, his 
Webster & Co., Warren, Camden, N. J 


SPRAY COOLING SYSTEMS 


Bayley Blower Co., Milwaukee, Wis. 
— & Babcock Sales Co., Cleveland, 


Ohi 
Buffalo’ Forge Co., Buffalo, N. Y. 
Schutte & Koerting Co., Philadelphia, Pa. 
Sturtevant Co., B. F, Hyde Park, 
Boston, Mass. 


SPRAY NOZZLES 
(See Nozzles, Spray) 


STEAM PURIFIER 
Farnsworth Co., Conshohocken, Pa. 


STERILIZER, WATER 
U. S. Ozone Corp., Scottdale, Penn. 


STOKERS, MECHANICAL 


Brownell Co., Dayton, Ohio. 
Detroit Stoker Co., Detroit, Mich. 
Domestic Stoker Co. .. New York. 
Whiting Corp., Harvey, Il. 


STRAINERS, OIL 
ae + A & Babcock Sales Co., Cleveland, 


Ohi 
Mlinois” Engineering Co., Chicago, Il. 
Janette Mfg. Co., Chicago, Ill. 
McAlear Mfg. Co., Chicago, Il. : 
Pittsburgh Equitable Meter Co., Pitts- 
burgh, Pa. 
Sarco Co., Inc., New 
Schutte & Koerting Co., Ysitiadelphia, Pa, 


STRAINERS, STEAM 
Bishop & Babcock Sales Co., Cleveland, 


Ohio. 
Mlinois” Engineering Co., Chicago, Ill. 
McAlear Mfg. Co., Chicago, Il. 
Sarco Co., Inc., New York. 
Schutte & ’Koerting Co., Philadelphia, Pa. 


STRAINERS, WATER 

Mllinois Engineering Co., Chicago, Il. 
McAlear Mfg. Co., Chicago, a 

a Equitable Meter Co., Pitts- 


Rous 4g ag & Mfg. Oo, Buffalo, N. Y. 
Sarco Co., Inc., New York. 

Schutte & Koerting Co., Philadelphia, Pa, 
Watts Regulator Co., Lawrence, Mass. 


TANKS, COPPER 
Badger & Sons Co., E. B., Boston, Mass. 


TEMPERATURE CONTROL 

American Radiator Co., New York, N 

Atlas Valve Co., Newark, a 

Barber-Colman Co., Rockford, Tl. 

a & Babcock Sales Co., Cleveland, 
io 


Bristol Co., The, Waterbury, Come. 
Carrier Engineering Corp., Newark, N. J. 
Fulton ayn © Knoxville, Tenn. 
Hornung, J. Chicago, Nl. 
Tllinois CX. Co., Chicago, Il. 
Johnson Service Co., Milwaukee, Wis. 
Kieley & ate Inc., New Yor 
Marsh & C P., Chicago, "Til. 
Mercoid Corporation, Chicago, I1l. 
Minneapolis- a Regulator Co., 
Minneapolis, Minn. 
National Regulator Co., Chicago, Il. 
Powers Regulator Co., Chicago, y 
ae Electric Switch Co., Des Moines, 


wa. 
Raymond, F. I., Chicago, Ill. 
Sarco Co., Inc., "New York. 
The Stack Heater Co., Boston, Mass. 
Sterling Engineering Co., Milwaukee, Wis. 
Time-O-Stat Controls Co., Elkhart. Ind. 
Watts Regulator Co., Lawrence, Mass. 
White Mfg. Co., St. Paul, Minn. 


THERMOMETERS. RECORDING 
AND INDICATING 

American Radiator Co., New York, N. Y. 

Bristol Co.. The, Waterbury, Conn. 

Marsh & Co., Jas. P., Chicago, 1). 

Powers Regulator Co., Chicago, 1). 





THERMOSTATIC METAL 
W. M. Chace Valve Co., Detroit, Mich. 


THERMOSTATS 
sae & Babcock Sales Co., Cleveland, 


Bristol Co., The, Waterbury, Conn. 
Johnson Service Co., Milwaukee, Wis. 
Marsh & Co., Jas. P., Chicago, Ill. 
Mercoid Corporation, Chicago, Il. 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 
Modine Mfg. Co., Racine, Wis. 
National Regulator Co., Chicago, TIIl. 
Powers Regulator Co., —. 
Sarco Co., Inc., New York 
Time-O-Stat Controls Co., Elkhart, Ind. 
White Mfg. Co., St. Paul, Minn. 


TRAPS, BUCKET 


Crane Co., Chicago, swe 
Marsh & Co., Jas. , Chicago, Ml. 


TRAPS, FLOAT 


Crane Co., Chicago, Il. 
Marsh & Co., Jas. -" _ Chicago, Il. 
Sarco Co., Inc., New York, 


TRAPS, FLOAT & THERMOSTATIC 


Marsh & Co., Jas. P., Chicago, Ill. 
Sarco Co., Inc., New York, N. Y. 


TRAPS, INVERTED BUCKET 
(STEAM AND AIR) 


Armstrong Machine Wks., Three Rivers, 
Mich. 


TRAPS, LIFTING 


Crane Co., Chicago, Ill. 
Lytton Mfg. Corp., Franklin, Va. 


TRAPS, RADIATOR 
Angaeene Machine Wks., Three Rivers, 


Barnes & Jones, Boston, Mass 
a & Babcock Sales Co., Cleveland, 


10. 

Crane Co., Chicago, Ill. 

Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Il. 
Jenkins Bros., New York. 
Johns-Manville Corp., New York, 
Marsh & Co., Jas, P., Chicago, _ 
McAlear Mfg. Co., Chicago, 

Sarco Co., Inc., New York: 

Sterling Engineering Co., Milwaukee, Wis. 
Vapor Engineering Co., "New York ha ity. 
Webster & Co., Warren, Camden, N. J. 


TRAPS, RETURN 
a? & Babcock Sales Co., Cleveland, 


io. 

Crane Co., Chicago, Ill. 

Illinois Engineering Co., Chicago, Ml. 

Johns-Manville Corp., New York, N. 

Kieley & Mueller, Inc., New York. 

Lytton Mfg. Corp., Franklin, Va. 

Marsh & Co., Jas. P., Chicago, III. 

McAlear Mfg. Co., Chicago, Il 

Sarco Co., Inc., New York. 

Simplex Heating Specialty Co., Inc., 
Lynchburg, Va. 

Sterling Engineering Co., Milwaukee, Wis. 

Webster & Co., Warren, Camden, N. J 


TRAPS, STEAM 


Barnes & Jones, Boston, Mass. 
ae & Babcock Sales Co., Cleveland, 
io 


Crane Co., Chicago, Il. 

Davis Engineering Corp... New York. 
Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Ml. 
Johns-Manville Corp., New York, N. Y. 
Kieley & Mueller, Inc., New York. 
Lytton Mfg. Corp. ag Va. 
Marsh & Co., Chicago, Ml. 
McAlear Mfg. _ Siete Nl. 
Powers Regulator Co., Chicago, Il. 
Sarco Co., Inc., New York. 


TRAPS, VACUUM 


Barnes & Jones, Boston, Mas 
“rr & Babcock Sales Co., ‘Cleveland, 
io 


Crane Co., Chicago, Tl. 

Hoffman Specialty Co., New York. 
Illinois Engineering Co., Chicago, Ill. 
Lytton Mfg. Corp., Franklin, Va. 
Marsh & Co., Jas. P.. Chicago, Tl. 
McAlear Mfg. Co., Chicago, Til 
Sarco Co., Inc., New York. 

Schutte & Koerting Co., Philadelphia, Pa. 
Sterling Engineering Co., Milwaukee. Wis. 
Webster & Co., Warren, Camden, N. J 


TUBING, COPPER AND BRASS 
Crane Co., Chicago, Il. 


TURING. SEAMLESS. COPPER, 
BRASS AND ALUMINUM 


Wolverine Tube Co., Detroit, Mich. 


TURBINES, STEAM 

Sturtevant Co., B. F., Hyde Park, 
Boston, Mass. 

Wing Mfg. Co., L. J., New York. 


TURBO-BLOWERS 


Bayley Blower Co., i Wis. 
Buffalo Forge ~~" » a 


UNIT HEATERS 
(See Heaters, Unit) 


VACUUM CLEANING APPARATUS 
American “Go... Co., New York, N. Y. 


VALVES, ACID RESISTING 


VALVES, AIR, AUTOMATIC 


American Radiator Co., New York, 
Bishop & Babcock Sales Co., Cleveland, 


Crane Co., Chicago, Il. 
Fulton Sylphon Co., Knoxville, Tenn. 
Hoffman Specialty Co., N York 
Kelly Brass Ww orks, 
McAlear Mfg. oe 


National Regulator Co., Ehicas, mh. 
Powers Regulator Co., 


American Radiator Co., New York. N. Y. 
=~ & Babcock Sales Co., 


Mains Equitable eae Co., 


Sarco Co., Tee, New Yo 


The Stack Heater Co., Boston, Mass. 


VALVES, BACK PRESSURE 


Illinois Engineering Co., Chicago, I]. 
Illinois Malleable Iron Co., Chicago, Il. 
Kieley & Mueller, Inc., New York. 

McAlear Mfg. Co., i 4 
Pittsburgh Equitable Meter Co., Pitts- 


urgh, Pa. 
Schutte & Koerting Co., Philadelphia, Pa. 
VALVES, SALANCES 


Illinois > ae: Co. ,» Chicago, Il. 
Jenkins Bros., New York. 
Kieley & Mueller, Inc., N 
McAlear Mfg. Co., i 
Powers Regulator Co., Chicago, Il. 

Schutte & Koerting Co., Philadelphia, Pa. 
Watts Regulator Co., 


Lawrence, Mass. 
Crane Co., Chicago, Il. 


Lytton Mfg. Corp., Franklin, Va. 
oa Equitable Meter Co., 


VALVES, CnEox 


R. 
Nlinois Malieable tron cs. , Chicago, Tl. 
Schutte & Koerting Co., Philadelphia, Pa. 


DIFFERENTIAL RELIEF, 


Pittsburgh Equitable Meter Co., 


VALVES, FLOAT 


Tllinois tate Co., 
Kieley & Mueller, Inc., 
McAlear Mfg. >. Chicago, = 


Schutte & Soden ce ’ Philadelphia. Pa. 


Time-O-Stat Controls Co., Elkhart, Ind. 


Watts Regulator Co., Lawrence, Mass. 


VALVES, GATE 
Crane ¥- Chicago, Ill. 

Tilinois Maticable Tron Ge 
Marsh Valve Co., 


VALVES, eLone, ANGLE & CROSS 


Grinnell Co. ‘ Providence, R. 
Tilinois Malleable Iron Co., 


Marsh Valve. Co., 


Powers Regulator Co., Til. 
Schutte & Koerting Co., Philadelphia, Pa. 


winapumanetataatins RATING 


—$—$—. 
— 


VALVES, MAGNETIC 


Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 
Time-O-Stat Controls Co., Elkhart, Ind. 


VALVES, NON BY-PASS 
The Stack Heater Co., Boston, Mass, 


VALVES, NON-RETURN 

Crane Co., Chicago, Ill. 

Grinnell o., Providence, : ae 
Illinois Engineering Co., Chicago, Ill, 
Jenkins Bros., New York. 

Kieley & Mueller, Inc., New York. 
McAlear Mfg. Co., Chicago, Ill. 


VALVES, RADIATOR 


American Radiator Co., New York, N. Y. 

Barnes & Jones, Boston, Mass. 

& Babcock Sales Co. , Cleveland, 

110. 

Crane Co., Chicago, Il. 

Hoffman Specialty Co., New York. 

Illinois Engineering Co., Chicago, Ill. 

Jenkins Bros., New York, 

Marsh & Co., Jas. P., Chicago, il. 

Marsh Valve Co., Dunkirk, b 

National Regulator Co., WS Ill. 

Powers Regulator Co., Chicago, Ill. 

Sarco Co., Inc., New York. 

Simplex Heating Specialty Co., Inc., 
Lynchburg, Va. 

Sterling Engineering Co., Milwaukee, Wis. 

Vapor Engineering Co., New York. 

Webster & Co., Warren, Camden, N. J. 


VALVES, PRESSURE REDUCING 
(See Regulators, Pressure) 


VALVES, REGULATING 
Atlas Valve Co., Newark, N. J. 
Bishop & Babcock Sales Co., Cleveland, 


Ohio 
Bristol. “Co., The, Waterbury, Conn. 
Crane Co., Chicago, Il. 
Fulton Sylphon Co., Knoxville, Tenn. 
Hornung, J. C., Chicago, Il. 
Illinois Engineering Co., Chicago, Il. 
Jenkins Bros., New York. 
Kainer & Co., Chicago, III. 
Kieley & Mueller, Inc., New York. 
McAlear Mfg. Co., Chicago, II. 
Powers Regulator Co., Chicago, Il. 
Sarco Co., Inc., New York. 


VALVES, RELIEF (WATER) 
Crane Co., Chicago, Il. 

Kainer & Co., Chicago, Ill. 

McAlear Mfg. Co., Chicago, Ill. 
Marsh & Co., Jas. P., Chicago, Ill. 
The Stack Heater Co., Boston, Mass. 


VALVES, SAFETY 

American Radiator Co., New York, N. Y. 

Crane Co., Chicago, Ill 

Jenkins Bros., New York. — 

Marsh & Co., Jas. P., Chicago, Ill. 

Pittsburgh a Meter Co., Pitts- 
burgh, Pa. 

The Stack Heater Co., Boston, Mass. 

Time-O-Stat Controls Co., Elkhart, Ind. 


VALVES, STOP AND CHECK 
(See Valves, Non-Return) 


VALVES, VACUUM RELIEF 


The Stack Heater Co., Boston, Mass. 
Watts Regulator Co., Lawrence, Mass. 


VENTILATING SYSTEMS 


American Blower Co., Detroit, a 
American Radiator Co., New York, N. Y. 
Bayley Blower Co., Milwaukee, Wis. 
ae & Babcock Sales Co., Cleveland, 


Buffalo Forge Co., Buffalo, N. Y. 

Carrier Engineering Corp., Newark, N J. 

National Regulator Co., Chicago, Ill. 

Nelson Corp., Herman, The, Moline, Mt 

Sturtevant Co., B. F., Hyde Park, 
Boston, _. 

Wing Mfg. Co., L. J., New York. 


VENTILATORS 
Bayley Blower Co., Milwaukee, Wis. 


Sturtevant Co., B. F., Hyde Park. 
Boston, Mass. 


VENTILATORS, FLOOR 

Aeolus Dickinson, Chicago, III. 

Buffalo Forge Co., Buffalo, N. Y. 

Knowles — Ventilator Co., 
New Yor 

Ventilating , Co., Chicago, Ml. 


VENTILATORS, ROOF 
Aeolus Dickinson, Chicago, Il. 


VENTILATORS, UNIT 

Nelson Corp., Herman, The, Moline, Ih. 

Peerless Unit Ventilation Co., Inc., 
Bridgeport, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Boston. Mass. . 

om cars Co., College Point, 


ZONE HEATING SYSTEMS 


Illinois Engineering Co., Chicago, fl. 
Marsh & Co., Jas. P., Chicago, IM 
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Showing the application of 1/2" Insulite 
in the cooling duct of the Uptown Thea- 
tre, Minneapolis, Minn. Van Drasek & 
Bostrom were the Ventilating Engineers. 


FULL 1 /2” THICK 


Insulate with 






the Wood-Fiber Insulating Boar 











an Noise Ruins Sound Pictures 
...make sure it's absorbed by - - 


lining the ducts with 








HEATRE owners all over the country are com- 

plaining that fan noise coming through air ducts 

is interfering with the showing of sound pic- 
tures. In solving this problem, ventilating engineers 
everywhere are turning to Insulite. 


Because Insulite has a high and very uniform sound ab- 
sorbing coefficient, when used as air duct lining it 
deadens fan and motor noise long before it reaches the 
outlet. 


In addition to its efficiency in absorbing sound energy, 
Insulite has a very low thermal conductivity, thereby 
making it possible to maintain air in ducts at the de- 
sired temperature, and carry it for long distances with 
little or no change in temperature. 


Insulite, made from tough wood fibers, chemically 
treated to resist moisture, is not subject to rot or dis- 
integration. The large, rigid panels are easy to handle 
and install on a new or old job. 


Additional information, sample and details for the ap- 
plication of Insulite will be sent you on request. The 
Insulite Engineering Department will gladly assist you 
with any insulation problem you may have — there is 
no charge or obligation for this service. 


« MAIL COUPON FOR SAMPLE AND ADDITIONAL INFORMATION  - 


[Bese esses es eee s sees esses eeeessesessese=4 


THE INSULITE CO. 


{A Backus-Brooks Industry} 
1200 Builders Exchange, Dept. 29! MINNEAPOLIS, MINN. 
OFFICES IN ALL PRINCIPAL CITIES 


Please send me additional information on Insulite for air duct lining, details for in- 
stallation and also a sample. 
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ALPHABETICAL INDEX OF ADVERTISEMENTS 


Aeolus Dickinson 

Aerofin Corporation 

Air-Way Electric Appliance Co. 
Alberger Heater Co. 

American Air Filter Co. 

American Blower Corporation Es 
American Radiator Co...138, 139, 
Ames Pump Co. 

Armstrong Cork & Insulation Co. 
Armstrong Machine Works 

Atlas Valve Co 


Badger & Sons Co., 
Baldor Electric Co. 
Barber-Colman Co. 
Barnes & Jones 
Bayley Blower Co. 
Bishop & Babcock Sales Co. 
Bristol Co. 

Brownell Co. 

Bryan Steam Corp. 
Buffalo Forge Co. 
Burnham Boiler Corp. 


Cc 


Carrier Engineering Corp. 
Central Station Steam Co. 
Century Electric Co. 
Century ea Corp. 
Chace Valve Co., W. M. 
Clow & Sons, James B. 
Coatesville Boiler Works 
Cook Electric Co. 


Davis —p —my 4 eee we be 
Decatur Pump Co. ............. "149 
Detroit Stoker Co. 

Domestic Stoker Co. 


Electrol, Inc. 
Emerson Electric Mfg. Co. 


Fairbanks Co. 

Farnsworth Co. 

Federated Laboratories, Inc. 

Fintube Radiator Co. 

Fitzgibbons Boiler Co., q 

Flax-li-num Insulating Co. 

a Heater & Engineering Co., 
ne. k 

Frost Mfg. Co. 

Fulton Sylphon Co. 


G 
G. & O. Mfg. Co. 
General Gas Light Co. 


Goetze Gasket rj Packing Co., 
Grinnell Co., 


Hartmann Co., Chas, ........... 144 
Hartzell Propeller Co. 

Healy-Ruff Co. 

Heggie Simplex Boiler Co 

Hoffman Specialty Co., Inc. Back — 
Hornung, J. C 140 


Illinois Engineering Co. 
Illinois Malleable Iron Co. 
er eee re rr 161 


Janette Mfg. Co. 
Johnson Service Co. 
Johnson Co., S, 
Johnston Brothers, Inc. 


Kainer & Company 

Kelly Brass Works 

Kewanee Boiler Corp. 

Kieley & Mueller, Inc. 

Knowles Mushroom Ventilator Co. . 


L 


Lehigh Fan & Blower Co. 
Lewis Corp. 
Lytton Mfg. Co. 


Marsh & Co., Jas. 

Marsh Valve Co. 

McAlear Mfg. Co. 
McDermott Water Heater .. 
McDonnell & Miller 
McQuay Radiator Corp. 
Mercoid Corp., The 
Mineral Felt Insulating Co. 


a ~aeemedies Regulator. al 


Modine “Mfg. Co. 
Monitor Boiler Co. 


Nash Engineering Co. 
National - on omg Co. 
National Tube Co. 
Nelson Corp., 

Newport Boiler Co, 
New York Blower Co. 
Niagara Blower Co. 


Ohio Electric Mfg. 


P 


Pacific Steel Boiler Corp. 
Patterson-Kelley Co. 

Peerless Unit Ventilation Co. 
Penn Electric Switch Co. . 
Penn Heat Control Corp. 


Petroleum Heat and Power Co. ... 
Pittsburgh Equitable Meter Co. ... 
Powers Regulator Co. ........... 


Sarco Co., Inc. 
Schleicher, Inc. 
Schutte & Koerting Co. 
Silent Automatic Corp. 
Simplex Heating Specialty Co. 
Skidmore Corp. 

Skinner Bros. Mfg. Co., 
Spang, Chalfant & Co., 
Stack Heater Co. 
Stanwood Corp., The 
Sterling Engineering Co. 
Sturtevant Co., B. F. 


Thrush & Co., H. A. 
Time-O-Stat Controls Co. 


U 
Unit Ventilation Co. 


U. S. Blower and Heater Corp. 
U. S. Ozone Co. 


Ventilating Products Co. ........ 136 


Ww 


RIE 0 pla cig a: 9) 3 (ocean ahareeace 124 
Watts Regulator Co. 144 
Webster & Co., Warren 

Weil-McLain Co. .......... 3rd_ Cover 
White Mfg. 42 
Whiting Corp 

Whitlock Coil Pipe Co.” 152 
Winchester Repeating Arms Co. 18, i 
Wing Mfg. Co., L. J. 

Wolverine Tube Co. 

Wood Engineering Co., 

Woodward Co., Frank E 


y 
Young Radiator Co. 














Skidmore Automatic Vacuum Pump 











Vacuum Pumps Must Deliver 
on School Installations 


The heating system is all important in a 
school. Failure of the vacuum pump to suc- 
cessfully handle the system would cause a 
temporary interruption of classes. 


The reliability of the Skidmore Vacuum 
Pump is known to a large number of School 
Board Engineers. 


Skidmore Vacuum Pumps are being used 
by School Boards in New York, Baltimore, 
Boston, Seattle, Dallas, Houston, New Or- 
leans, Chicago, Cincinnati, as well as in 
many other cities. 


(Write for Bulletin No. 6) 


SKIDMORE CORPORATION—CHICAGO 


OFFICE AND FACTORY—1535 DAYTON STREET 


REPRESENTATIVES IN PRINCIPAL CITIES 


SKIDMORE PUMPS ARE MADE AND SOLD IN CANADA BY DARLING BROS., LTD., MONTREAL 
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For Tough Jobs 


Morr service varies over a wide 
range. In some cases the Motor oper- 
ates only a short time each day, in others 
it’s practically continuous service. 


Ohio Motors have for many years been 
selected for some of the most severe types 
of service. 


In oil burner operation for instance—the 
Motor is often exposed to high heat and must 
operate continuously during a cold spell. 


In operating cams, brakes or controllers 
for elevators the Motor exerts its power 
through part of a revolution and may then 


remain stalled with the current on for 
various periods up to continuous operation. 


These are only a few of the typical cases 
where Ohio Motors are daily living up to 
their reputation of Dependability. They are 
built with such care and must meet such 
rigid tests that every Ohio is practically a 
Custom Built Motor. 


Although the initial price is very little 
higher, the service and dependability built 
into every Ohio Motor is most convincingly 
shown by the long list of satisfied users 
who specify Ohio’s as standard equipment 
year after year. 


Ohio Motors meet all N. E. M. A. and N. E. L. A. Specifications. 
1/30 to 1 Horse Power. 






THE OHIO ELECTRIC MFG. CO. 
5912 Maurice Avenue, Cleveland, Ohio 
Formerly THE OHIO ELECTRIC & CONTROLLER CO. 


OHIO MOTORS 


HEATING AND VENTILATING September, 1939 


ARSH 


presents truly modern heating 





Four months ago there appeared the first of a number of an- 
nouncements from Jas. P. Marsh & Company, presenting to the 


trade truly modern heating . .. a series of heating units and sys- 


tems that were — new and re | in oo =a 


Your unquestioned approval has been accepted by us as a 
distinct obligation to merit your continued approbation. 


sas. PD. MARSH «a co. 


(DIVISION OF COMMERCIAL INSTRUMENT CORPORATION) 
Home Office: 2075 Southport Ave. 
Chicago, Illinois 


551 Fifth Ave., New York City 2539 Pennsylvania Ave.,N.W. 
Bendix Bidg., Los Angeles Washington, D. C. 
Sales offices in principal cities 
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FAMOUS FIGHTERS 
LION 


(The King of Beasts) 

A native of Africa and parts of Asia, the frame is muscular, especially the fore parts. 
lion is one of the largest and strongest of | The huge head, flashing eyes and heavy 
mane give him an appearance at once 
regal and awe inspiring. He has become 
traditional for all that is noble amongst 
fighters, representing the type of opponent 
that provokes admiration. His voice is a 
his prey stealthily, crouches, and springs mighty roar—probably the loudest call 
with fearful velocity and force. His whole among animals. 


} Weil-McLain Boilers are 
traditional fighters, too 



























the cat family. He does not reach full 


he strength and ferocity until he is six or 
seven years old. Lions prey on live animals, 
é' chiefly in the night. The lion approaches 








The features that have made Weil-McLain Boilers “traditional 
fighters” make them traditional sellers. They are famous for 
fighting fuel waste and delivering more heat. This is important. 
Because now, more than ever before, home owners demand real 


savings. These features are easily demonstrated. They really 
sell boilers. 


Fuel-saving corrugations like this "°““/W* 


Weil-McLain Round Boilers, for example, deliver more heat and 
save fuel, because all vital heat-absorbing surfaces are corrugated 
like this WAAA,\ instead of flat like this - You can 
readily see that corrugations crowd 30 to 40 per cent more heat- 
ing surface into the same space. 


Balanced back-and-forth fire travel 


More heat is actually utilized in Weil-McLain Boilers because 
Weil-McLain fire travel is not only back and forth but it is 
balanced. Variations in the rate of operation, due to varying 
heat demands, do not alter the long, balanced, back-and-forth 
flow of gases through the flues. 

In the complete line of Weil-McLain Boilers you will find 
scientific principles of design that enable these boilers to fight 
fuel waste and deliver more heat. The line includes Round Type, 
Jacketed, Square, Self-feed and Smokeless Boilers. Also Weil- 


McLain “Cameo” Radiators. 
WEIL-McLAIN COMPANY, General Office: Chicago 


Boiler Plant and Offices: Michigan City, Ind. 
Radiator Plant and Offices: Erie, Pa. 








Jobbing Distributors with local stocks in most jobbing centers 
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fight fuel waste and deliver more heat 


























. . . « the man on the job can 
Sell Modernizing Work shag 





casy Way 








“Every man of mine go- 

ing out on a repair job 

carries a Hoffman No. 2 

Vacuum Valve,” says a 

progressive Detroit heating contractor. 
“And every man uses this sure way to sell 
Hoffman-ized comfort and economy.” 


“They simply ask permission to install one 
or more Hoffman Valves for a 10-day free 
trial—picking out the most stubborn, hard- 
est-to-heat radiators in the house. This actual 
demonstration only partially indicates how 
Hoffman Valves make quick-heating and 
heat-holding radiators but it has closed many 
a contract for a complete modernizing job.” 


No need, though, to wait for trouble jobs. 
Every one-pipe steam system is an oppor- 
tunity to land a profitable Hoffman-izing 
contract. Check up all prospects in your own 
trade area—before cold weather starts. It is 
no great trick to sell a shovel-weary home 
Owner a modern vacuum heating system 
that actually pays its own way while giving 
new comfort and greater convenience. For 
Hoffman No. 2 Valve installations, except 
in very mild climates, commonly save as 
much as 13 of yearly coal bills. 


Get Hoffman’s new Localized Sales Plan 
for bringing in profitable Modernizing 
Work. Your copy is ready.—Write today. 
Hoffman Specialty Co., Inc., Dept. C-67, 
Waterbury, Conn. 





With four easy operations you 
can quickly convert an ordi- 
nary one-pipe steam job to a 
Hoffman-ized systemthat 
heats up radiators in 15 min- 
utes instead of an hour and 
keeps them hot 3 hours after 
the fires are banked. 


(1) Simply install a Hoffman 
No. 2 Vacuum Valve on every 
radiator—(2) vent the mains 
with Hoffman No. 16 Valves 
—(3) tighten up the system to 
make it air-tight—(4) and in- 
stall a Hoffman Kompo Gage 
on the boiler. 


VACUUM 


Hoffman No. 2 Vacuum 
Valves are the only valves 
having a double air lock. 
This exclusive, patented 
feature insures a maxi- 
mum vacuum under all 
conditions—whether radi- 
ators are partially or fully 
heated. 


CHECK 


VACUUM | 
DIAPHRAGM q 
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